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Diagram Showing System of Conveyors for Transferring Coal from the Barge to the Storage Bin. 
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VENTILATION OF UNDERGROUND ROADS 

The New York Subway, which gives every indication 
of being in regular service by the close of next year, 
will have a distinct advantage over the majority of the 
London tunnel roads in the fact that the greater part 
of it lies very near the street surface This advan 
tage will be felt both in respect of the ease of access 
(elevators being necessary only at a few stations) 
and in respect of that most important point, ventila 
tion The official investigations which have been 
recently carried out to test the quality of the air 
in the London tunnels possess considerable interest 
for the residents of this city, although we have every 
reason to expect that the air in our Subway will be 
purer and sweeter. The tests referred to show that 
in the London “tubes” there is normally 100 per cent 
more carbonic acid gas than the law recognizes as 
healthy and allowable in English factories and work 
shops, where the maximum amount permitted is seven 
parts in 10,000. At street level the average is four in 
10,000. As compared with this, the tests on air taken 
from the Charing Cross station of the Central London 
Railway showed that there were 13.8 volumes of car 
bonic acid gas in every 10,000, while in the crowded 
cars it rose as high as 27.5. While there is no special 
danger in these conditions, it is considered that in 
granting franchises for future underground roads it 
will be advisable to call for better provisions for ven 
tilation than exist in those which have been already 
built. When these roads were constructed it was sup 
posed that the air would be kept in constant circula 
tion by the piston-like effect of the trains as they 
moved through the tunnels. It was found that while 
the trains do keep the air in circulation they have no 
tendency to draw in fresh air, or expel that which is 
vitiated With a view to meeting this defect the en- 
gineers who have made the investigation suggest the 
provision of special outlets, placed where they will 
best serve their purpose. Special air inlets are also to 
be provided at each station; and in order to produce 
the necessary suction to draw the pure air into the 
tunnel behind a train it is proposed to provide trap 
doors at each station, which can be closed immediately 
after the last car of a train has left it By this ar 
rangement each length of tunnel, with its moving 
train, will form a sort of mammoth air pump, and the 
air throughout the whole system will be in a condition 
of constant renewal and purification The plan pro 
posed appears to be thoroughly practicable and simple, 
and no doubt it will command the attention of our 
Subway engineers. Of course it would be impossible 
to adopt this system on the main four-track road, 
where the tracks are only separated by lines of sup 
porting columns; but on those portions of the road 
where the track lies in single tube this method could 
be applied, no doubt, with good results 

>-e-<« - 
WEST POINT METHODS FOR SANDHURST. 

It will be remembered that one of the most undis 
puted facts brought out by the recent South African 
war was that while the British officers were conspicu 
ous for courage, many of them were woefully lacking 
in professional ability The reforms which have been 
brought about by the war in the British army have 
included the appointment to the command of the Staff 
College at Sandhurst of Colonel Kitson, an officer well 
known in this country, who has always been a great 
admirer of West Point methods, and who, indeed, since 
his appointment has openly announced his determina 
tion to remodel that institution on the lines of our 
own military. academy Americans have always 
been proud, and justly so, of this famous and his 
toric institution, and it is distinctly gratifying to 
know that the methods which have made this institu 
tion known the world over are to be adopted by the 
ieading nation of the Old World. Hitherto, Sand 
hurst has been more a social and aristocratic institu- 
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tion than a military one; certainly it has never been 
noted for the hard work and severe curriculum for 
which West Point is renowned. Should Col. Kitson 
succeed in infusing into the pupils at Sandhurst the 
principles and esprit de corps that characterize West 
Point graduates he will have earned the lasting grati- 
tude of the British nation, and will be found to have 
done more to promote the efficiency of the British 
army than any military man in England since the 
days of Cromwell. 


_—& 
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A POINT IN BOILER CONSTRUCTION. 

In an article in which it was shown that flaring the 
tubes after they have been expanded in place in- 
creases the holding power about 300 per cent, a 
strong plea is put in for the flaring, as against the 
mere expanding, of boiler tubes by our contemporary, 





The Locomotive Among the many valuable full-sized 
tests which have been carried out from time to time 
by that journal, was a series to determine the holding 
power of tubes that were set in various ways. It was 
found that when tubes 3 inches in external diameter 
were merely expanded into the tube-sheet it required 
a pull of about 6,300 pounds to withdraw them, 
whereas it took about 19,700 pounds to withdraw 
those which were expanded and flared. From these 
data it is shown that a 4-inch tube, running under a 
pressure of 200 pounds per square inch, and merely 
expanded into place, has a factor of safety of 2.5, 
vhich our contemporary considers to be entirely too 
small. With the tubes properly flared, the factor of 
safety under like conditions would be 7.8, which is 
considered to be quite large enough. While it is ad- 
mitted that there are many water-tube boilers that 
are running satisfactorily to-day with tubes that dre 
merely expanded into place, it must be remembered 
that there has been a great rise in pressures of late 
years, and that constructions which may have been 
thoroughly up to the standard fifteen or twenty years 
ago are considerably below it in this day of pressures 
of 200 pounds to the square inch and upward. These 
conditions, we tlfink, should render the practice of 
flaring the tube ends an indispensable feature of first- 
class modern boiler construction. 
en 
OUR FASTEST BATTLESHIP. 

For the first time in its history the American navy 
possesses a battleship with a speed of 18 knots and 
over. The distinction belongs to the new “Maine,” 
which, on August 23, was sent over the Cape Ann 
course for her official speed trials. The contract calls 
for a speed of 18 knots an hour on a run of four con- 
tinuous hours. The lowest speed on any stretch of 
the trial was on a 6-mile leg on which she averaged 
only 17.35 knots an hour, while the fastest stretch 
was made at a speed of 18.9 knots. The result was 
that the mean speed developed, disregarding tidal 
allowances, was announced as 18.3 knots an hour. 
These figures, however, were made by the builders cf 
the boat, and are subject to correction when the official 
results are made known. Although the “Maine” has 
slightly exceeded her contract speed, the result for an 
American warship was rather disappointing, for the 
reason that our battleships have been accustomed to 
exceed their contract trial speeds by a knot or more 
an hour when steaming over the Cape Ann trial 
course. Thus, the “Oregon” made 16.8 knots an hour, 
or 1.8 knots more than the contract speed; the “Iowa” 
showed an advance of 1.1 knot, and the vessels of the 
“Alabama” class are 1.1% knots faster than their trial 
requirements. On the other hand, we understand that 
the trial of the “Maine,” unlike those of some of her 
predecessors, was carried out under normal conditions 
as regards coal and stokers, and, therefore, the speed 
achieved is more likely to be maintained when this 
vessel is in regular service than that of vessels whose 
trials were run under abnormal conditions. 

- a ee a 
ELECTRIC GLASS SMELTING. 

A large electric installation for the smelting of 
glass by the electric current, which is being erected at 
Deutsch Matrei in Tyrol, will be in working order in 
the course of a few months. These are the first works 
constructed for the manufacture of glassware by elec- 
tricity; though several experimental plants have been 
laid down, and the electrical process of glass-making 
has been practised for some time past at Plattenberg 
in Westphalia, where there is an installation of 2,000 
horse power, water and steam combined, for supplying 
the necessary current. The first successful attempts 
at glass manufacture by the aid of the electric current 
were made some four years ago at Cologne by F. 
Becker, a glass-maker. Glass-making by electricity is 
rather a difficult process, since there is a great danger 
of devitrification through the heat generated by the 
arc being too intense. To surmount this difficulty 
Becker devised an ingenious arrangement of a series 
of arcs, and the glass in a molten state followed into 
erucibles which were heated by coal or some other 
means. But Becker found this process of combining 
electrical and ordinary heat unsatisfactory. Volker, 
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his collaborator in these experiments, suggested an- 
other process by which he to a certain extent availed 
himself of the conductivity of the glass. On each side 
of the receptacles he ranged electrodes, and by this 
means kept the glass in a molten condition for some 
time. But in this system there was the danger of the 
glass being deteriorated by the crumbling carbon, by 
which its purity was ruined, and it was rendered yp- 
saleable. To obviate this difficulty the electrodes were 
placed behind perforated diaphragms. Volker also de- 
vised a system by which he could melt the glass, not 
with the are, but by a direct current of high resistance, 
by making briquettes of the smelting materials and 
the carbon, and thus fusing the components. The [p- 
dustrie Verriere et des Dérivés of Brussels, in conjune- 
tion with the glass works at Plattenberg, took up the 
invention and reduced it to practice at Plattenberg and 
Brussels; but at first it was not found to be a very 
satisfactory process. The consumption of the current 
was too heavy. For example, a kilogramme of glass 
required 4 horse-power-hours to produce it. This con- 
sumption of current, however, has now been reduced 
to 1% and 1% horse-power-hours. The cost of produc. 
tion will be still further cheapened at the works of 
the Matrei Compagne, the electric furnaces for which 
are to be simpler and more durable. A _ potential of 
3,00€ electric horse power will be utilized. Whether 
this electric process of manufacturing glass will be- 
come of any commercial utility it is yet too early to 
say; but the material at present produced by the 
electric current has no special advantages over that 
made by the conventional smelting process to recom- 
mend it. 


THE EMERALD INDUETRY OF COLOMBIA. 

The British Foreign Office has published an interest- 
ing report concerning the emerald mining industry of 
the Republic of Colombia. According to this report 
the finest emeralds are discovered at the mines of 
Muzo and Coscuez, the property of the Colombian gov- 
ernment. They are at present rented to a British 
company. Up to the year 1875 all the emerald mines in 
the country were the property of the nation. After 
that date the government granted the right of ex- 
ploration and working to private enterprises, reserving 
only the right to the two foregoing mines. Since then 
several companies have been formed and considerable 
capital expended, with very poor results. The most 
promising of the latter appears to be the Somondoco 
mines, worked by a British company. The department 
of Boyaca, from a mining point of view, is of a totally 
different geological formation to the mining depart- 
ments of the republic, no gold or silver being found ex- 
cept in the few rivers emptying into the Magdalena. 

The one great mine of production is that of Muzo, 
famous since the year 1555 for the production of the 
finest emeralds of the world, a stone, in the rough, 
weighing 2,330 carats having been taken from one of 
the many veins of this mine. These mines are the 
property of the Colombian government, which leases 
them for periods of five years to the highest bidder at 
public auction, which takes place in the capital of the 
republic one year previous to the expiration of the 
term in force. The value of the production of these 
mines has always been kept a secret by the lessors. 

The mode of working is similar to that generally 
adopted in large quarry mines. The top soil is re 
moved by a hydraulic monitor washing until the slate 
rock is left bare, this being cut away by means of stout 
long bars handled by native labor, which is cheap, 
abundant and very good, and with the aid of blasting 
with black powder manufactured at the mines and em- 
ployed where no danger can be done to existing veins. 
The precious stones are then extracted from the veins, 
which run in no given direction or angle in this slate 
rock formation. The stones are found chiefly in pock- 
ets, but occasionally some are found isolated from the 
veins, necessitating constant care and vigilance. The 
immense amount of debris which necessarily falls 
from the quarry, is carried away by means of dis 
charges of water from reservoirs at an elevation above 
the workings. The flow of water is regulated automat 
ically, great care being taken conveniently ‘to direct 
this great discharge of water so that no damage may 
be done to existing productive veins. The short term 
of the lease does not admit of any very extensive 8Y* 
tem being adopted, (as for example, at the Kimberley 
diamond mines in South Africa,) to prevent stealing of 
the stones, but special care is taken in the selection of 
the workpeople, who, in turn, watch most carefully all 
operations on the banks. The stones, after extraction, 
are arranged in their respective classes, ranging from 
first to sixth quality, by the superintendent in charge 
who forwards them insured to the markets. 

The major portion of the stones are sent to British 
India to be cut, and afterward the better qualities t 
the markets of Europe for sale. 

The theory of the genesis of the emerald is that the 
silicate of glucina and alumina ran in the fissures of 
the veins and their cooling off formed this partictlat 
hexagonal crystal, and according to its abundance Pre 














































































































































SerTeMRER 6. 1902. 
duced greater or less quantity, as also the quality, ac- 
cording to the favorable or unfavorable conditions ex- 
isting. The Coscuez group is said by tradition to be 
very rich and the quality of the stones said to be of the 
particular “canutillo” form and of superb qaality. 
Many attempts have been made to find the actual 
“Igcus in quo” of the productive formation, but up to 
the present without success. 

Recently, however, an emerald producing formation 
of great importance has been discovered by the aid of 
old Spanish parchments in the Somondoco district, 
iocally known by the name of Chivor, but as yet has 
not been worked by the discoverers; at present only 
the old Spanish tunnels and workings, indicating that 
in past centuries great mining operations had been car- 
ried on there, have been overhauled, giving proof of 
the existence of emeralds of considerable crystalliza- 
tion. It is intended to open up these extensive work- 
ings, so long lost to the world since the suspension of 
the works by order of the King of Spain in the year 
1792, owing to the fact that all the emerald properties, 
Muzo and Coscuez included, produced a loss and not 
a profit to the kingdom of Spain. This was due to the 
dishonesty of the captains of the mines, who, by law, 
were obliged to deliver the fifth part of the production 
to the King of Spain in return for the assistance af- 
forded to them by the Royal House in the form of 
troops and ammunition to protect them from hostile 
tribes. It was during this suspension that so many 
mines were lost sight of and completely overgrown 
with tropical vegetation, as were also the bridle-paths 
which led to them through the forests and mountains. 
Even towns with 2,000 inhabitants dependent on the 
mines were abandoned; some have been rediscovered 
by accident, a hunter coming upon a paved street, or 
some stone foundations of a house. The Spaniards 
always built their with stone foundations. 
Among these lost towns Muzo may also be counted. 
At one time it boasted of seventeen churches and a 
large population. To-day there is one church and only 
about 300 people. It is interesting to note that, with 
one or two exceptions only, all the mines of any worth 
now being worked were known to the Spaniards, and 
in the majority of cases considerable workings are evi- 
dent. 
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THE HEAVENS IN SEPTEMBER, 1902. 
BY HENRY NORRIS RUSSELL, PH.D. 
As the sun moves southward, and the shortening 
days bring the coolness of autumn, it seems appropri- 
ate to inquire: What is the nature of this immense 
supply of heat? By actual measurement (allowing 
for the heat absorbed by our atmosphere) it is found 
that the heat received by the earth under a vertical 
sun is enough, if all of it could be utilized, to run a 
one horse power engine for every four square feet of 
exposed surface. On account, however, of the absorp- 
tion of heat by the air and the great mechanical losses 
in any form of heat engine, not 10 per cent of this 
power can be put to practical use. Nevertheless the 
energy is there, though we cannot harness it. 

Now the cross-section of the earth, as seen from the 
sun, is about 1,200 million million square feet. So the 
rate at which the sun expends energy in warming the 


earth amounts to about 300 million million horse 
power. 
But this is not all. If there were a number more 


Planets each as large as the earth and at the same 
distance from the sun, they would form a close-packed 
spherical shell inclosing the sun completely, and in- 
lercepting all its radiation. sphere 
186,000,000 miles in diameter and would contain over 
2,000,000,000 planets. The total 
must then be 2,000;000,000 times 
ceives, 


This would be 
radiation of the sun 
what the earth re- 
The corresponding number of horse power is 
about 600,000,000,000,000,000,000,000—a 
beyond our power to grasp. 


number quite 
It amounts to over 10,000 
horse power for every square foot of the sun’s whole 
surface, 

What can supply the sun with this enormous amount 
of energy? 

If the sun’s heat was not kept up in some way, cal- 
culation shows that it would cool off entirely in a very 
few thousand years. Even if it were all composed of 
the best of fuel, its combustion would only keep it 
radiant for five or six thousand years more. 

A Satisfactory explanation has been given by Helm- 
holtz, who assumes that the whole mass of the sun is 
slowly contracting. The mass of the descending lay- 
fs and the force of solar gravity that acts on them 
are 80 great that a very large amount of heat is 
evolved by the process. His calculations show that 
the whole amount of the sun’s radiation in a year 
Would be accounted for by a decrease of 250 feet in the 
Sun’s diameter. The whole shrinkage of the sun in 
the 300 years since the invention of the telescope 
Would be about fifteen miles. Twenty times as great 
& change could hardly be detected by the best modern 
observations. So we shall have to wait a few thou- 
Sand years; before any evidence of this shrinkage can 
be obtained by observation. 
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THE HEAVENS. 

At 9 P. M. on the 15th Cygnus is overhead. Lyra 
lies to the west of it, then Hercules, Corona and 
Bodtes, the last near setting. Ophiuchus and Serpeus 
are in the southwest, and Scorpio is setting there. 
Sagittarius is west of south. Jupiter is just due south, 
and Saturn is an hour west of him. Between them, 
and a little distance above, are the two double stars of 
Capricornus—both worth looking at with a fieldglass. 

Aquila is above them, marked by the brilliant Altair, 
east of which is the little group of Delphinus. The 
southeastern sky is very dull, the only bright star 
being the lonely Fomalhaut, in the constellation of the 
Southern Fish, low down near the horizon. 

Pegasus and Andromeda lie east of the zenith, with 
Aries and Perseus below and to the left. Capella is 
just rising in the northeast. Cepheus is above the 
Pole, Cassiopeia to the right, and Ursa Minor and 
Draco to the left of it, while Ursa Major is well down 
toward the northern horizon. 

THE PLANETS. 

Mercury is evening star throughout the month. On 
the 24th he is at his greatest elongation, but being 
south of the sun, sets less than an hour after sunset, 
and is, therefore, hard to see. On the 20th he passes 
close to the bright star Spica, their apparent distance 
being less than 4 of a degree. This will be an inter- 
esting sight, though one must look sharp to see it in 
the twilight. 

Venus is morning star, rising rather less than two 
hours before the sun. Although 150,000,000 miles dis- 
tant, she is still the brightest of the planets. Mars is 
morning star in Cancer, rising about 2 A. M. in the 
middle of the month and gradually increasing in 
brightness. 

Jupiter is in Capricornus, and is by far the brightest 
object in the evening skies. Saturn, which is in Sagit- 
tarius, comes next to him in this respect. 

Uranus is in Ophiuchus. On the 10th he is in quad- 
rature with the sun, and comes to the meridian at 
6 P. M. 

Neptune is in Gemini, and is also in quadrature with 
the sun on the 27th, being due south at 6 A. M. 

THE MOON. 

New moon occurs at noon on the Ist, first quarter at 
noon on the 9th, full moon at 1 A. M. on the 17th, and 
last quarter at 6 P. M. on the 23d. The moon is 
nearest us on the 19th and farthest away on the 7th. 
She is in conjunction with Mercury on the 3d, Uranus 
on the 9th, Saturn on the 12th, Jupiter on the 14th, 
Neptune on the 24th, Mars on the 27th and Venus on 
the 30th. 

At 7 P. M. on the 23d the sun crosses the celestial 
equator, entering upon the sign of Libra, and, accord- 
ing to the almanacs, autumn commences. 





THE SUPPLANTING OF AGRICULTURE BY CHEMISTRY. 
Senator Berthelot, the well-known French chemist, 
has published an interesting paper anent the chemical 
synthesis of aliments, in which he foresees in the 
difficulties it still presents the economical emancipa- 
tion of the human race, and the transformation of 
this planet into a vast pleasure ground. The more the 
conquest of electrical energy advances the nearer it 
appears to M. Berthelot that mankind approaches 
toward the substitution of chemistry for agriculture. 
Just as agriculture was evolved from the hunting, 
fishing and pastoral stages of primitive mankind, so 
chemistry now sets up to displace with its products 
agricultural industries based on the production of liv- 
ing organisms, animal and vegetable, by the creation 
of nutritive matters. ‘The farm is already being edged 
out by the factory, and engineers and mechanics will 
soon take the place of peasants and field laborers. 
It is not long since the possibility of creating by syn- 
thesis all the organic matters was heid to be chimeri- 
cal: now the possibility has been demonstrated so 
often as to render it undeniable. Alimentary stuffs 
may be broadly divided into three fundamental classes 
—fats, sugars and albumenoids. As early as 1854 M. 
Berthelot by chemical synthesis created bodies ex- 
actly similar to natural fats by means of substances 
related to them, namely, glycerine and acid. He also 
generated these two substances with hydrocarbons. 
Sugar can now be produced in the chemist’s laboratory 
by similar combinations. Chemical synthesis has not 
yet created the albumenoids, which are more complex 
and more liable to spoil. There is no doubt, however, 
but this feat will shortly be accomplished. Chem- 
ical discoveries have already given rise to changes in 
agriculture. Madder has gone out of cultivation in 
the south of France, indigo in the West Indies and 
vanilla in other tropical places, owing to the chemical 
substitutes, and chemical foodstuffs are no more an 
impossibility than chemical dyestuffs. M. Berthelot, 
however, utters a note of warning against the illusion 
of thinking that food can be condensed into lozenges 
and pills, and that one’s meals can be carried in a 
small chocolate box in one’s waistcoat pocket. The 
human organism has its habits which are tantamount 
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to necessities, and among its habits is that of burn- 
ing from 250 to 300 grammes of carbon daily, and of 
eliminating from 15 to 20 grammes of nitrogen. A\l- 
lowance must also be made for the waste in the body 
of about one-seventh of the food it consumes. A cer- 
tain bulk or weight of food will, therefore, continue 
to be indispensable, and though this may be chemical! 
food it is not likely ever to become so condensed that 
@& man can carry a week's rations on the march with- 
out inconvenience as is sometimes suggested. 


GREAT HYDRAULIC ELECTRIC POWER 
PLANT. 

A company has organized in Los Angeles to build a 
large power plant on the banks of Feather River, 
This plant will be the largest electrical power develop- 
ment scheme yet undertaken or proposed in western 
America, and will rival that of the Niagara power 
plant. It will be located in Plumas county, Cal., from 
which point current will be transmitted to San Fran- 
cisco, a distance of 180 miles. The water supply is to 
be obtained from the North Fork of Feather River, 
and impounded in two reservoirs of unusual size, one 
of which will cover 8,000 acres, and the other, in Butte 
Valley, a few miies distant and some 250 feet. lower, will 
cover about 2,000 acres. The watershed area tributary 
to these reservoirs is about 600 square miles, on which 
the most prominent elevation is Lawson’s Peak, a 
region of perpetual snow. The average rainfall of that 
region for the last twenty years has been about 67 
inches, and for the twenty years previous to that about 
70 inches, with a range of from 33 inches as a mini 
mum to 103 inches as a maximum. 

It is well known that Feather River is the largest 
tributary of the Sacramento, and only second to the 
Sacramento in discharge of any of the streams of the 
State, while the greater portion of the flow of the 
Feather comes from the watersheds tributary to the 
reservoir sites purchased by the new company. These 
reservoirs, when constructed, will be without parallel 
in the western half of the United States, and will be 
so designed as to equalize the flow of the stream avail- 
able for power to about 1,500 cubic feet per second. 
From the main reservoir in Big Meadows it is pro- 
posed to construct a cana! about 10 miles in length 
to the Butte Valley reservoir, the water being de- 
livered into this reservoir, whence it will be carried 
along the edge of the canyon of Feather River by a 
series of tunnels for a distance of 5 miles to Mosquito 
Creek, where it will be given a vertical fall of 1,600 
feet, producing a total of about 270,000 horse power. 

The favorable character of the dam sites for these 
reservoirs and the Absence of serious engineering ob- 
stacles on the conduits will render this enormous un- 
dertaking comparatively inexpensive and vastly 
cheaper per unit of power than any other power plant 
yet constructed in the West. It will enable the com- 
pany to deliver the power even at the long distance 
of transmission contemplated, in successful competi- 
tion with other plants. When it is remembered that 
the total development of power at Niagara thus far 
has not exceeded 100,000 horse power, a better con- 
ception of the magnitude of this new enterprise and its 
possibilities may be had. A corporation has been or- 
ganized, to be known as the Western Power Company, 
with an authorized capital of $5,000,000, whose head- 
quarters will be Los Angeles. 

The feasibility of transmitting electricity over 180 
miles has been fully demonstrated. Only a short time 
ago the Bay Counties Power Company completed con- 
nections with San Francisco over lines of the Standard 
Electric Company, and is now transmitting power to 
that city via Oakland around the head of San Fran- 
cisco Bay with a pressure of 40,000 volts over a dis- 
tance of 223 miles. 
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WHERE WOOD ENGRAVING ORIGINATED. 

Much controversy was at one time excited about the 
country that could claim to have originated wood en 
graving. A very simple process was known to the 
Egyptians for the production of stamps, and it has 
been asserted that the Chinese printed from blocks of 
pear tree as early as the tenth century. The inde- 
pendent origination of the art has been generally 
credited to Germany among modern nations. In the 
Cologne district a St. Christopher, which has often 
been reproduced, was cut in 1423, a St. Sebastian in 
1437, and a Madonna has been dated 1418. Playing 
cards were, however, in use in France in the middle 
of the fourteenth century, and the figures were im- 
pressions from wood blocks. It is allowable for France 
to dispute the priority of Germany, and many attempts 
have been made to claim the art as due to French en- 
terprise. M. Henri Bouchot, of the Biblioth@que-Na- 
tionale, now declares that a part of a block with a 
representation of a Crucifixion has been discovered in 
a country town of France. The costumes are evi- 
dently those worn in the middle of the fourteenth 
century, and it is assumed that the wood block belongs 
to some time between 1340 and 1350. 
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NEW TEN-WHEELED PASSENGER ENGINE. 
There have lately built for passenger service 
of the New 
powerful and locomotives 
624 (one of the 


been 
Jersey twenty-five 


It will be 


Central Railroad of 


handsome seen 
from vur that No 


signment) is of the six-coupled, ten-wheeled type, with 


illustration con 


wagon top, wide-firebox boiler, and a standard two- 
truck tender. There are a great many points of ex- 
cellence in the design of this engine for the service 


The 


with two separate cabs, one for the engineer 


in which it is to be engaged peculiarity of its 
contour 
forward of the 


firebox, and 
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pounds to the square inch. The engine is of a de- 
cidedly handsome and imposing appearance, which is 
partly to the great height of the boiler, whose 
feet 5% inches above the rail. We are 
indebted for information to the American 
motive Company, at Brooks Works this hand- 
was constructed. 

> + e+ _______ 

A NEW SYSTEM OF SINKING SHAFTS 


PROM OUR ENGLISH CORRESPONDENT 


due 
center is 9 
our Loco- 
whose 


some engine 


A short while described in the Screntiri 


ago we 





another for 
the fireman in 
the customary 
position at the 
back of the 
boiler, is due 
to the fact that 
the boiler car 
ries the wide 
firegrate de 
signed to burn 


fine anthracit 
coal, and the 
great bulk of 
the firebox 


renders it ad 
visable to 
place the en 
gineer forward 
over the barrel 
ot the 
where he 
an unobstruct 
ed view. The 
unusual area 
of the grate, 
67.7 square 
feet, is ob 
tained by car 
rying the fire 
box out iater- 
ally over the rear pair of drivers 
Length, 109 width, 91 
front, 59% inches, 
provided both 
ar i the box is radially 





boiler, 
nas 


Its dimensions are 
depth at the 
inches It is 


inches; 
back, 46 


water-tube 


inches; 
and at the 


with rocking and grates, 


stayed to the outer shell. 


The barrel of the boiler is 607% inches in diameter 


at the front and 69°% inches at the throat It is built 


of steel varying from \ inch to 11-16 inch in thick 
ness. There are 282 charcoal-iron tubes, 2 inches in 
outside diameter, the length ove! tube sheets 
being 13 feet 10% inches. The heating surface in 


the firebox is 156 feet and in the tubes 2,031 
square feet, making a total of The 
weight on the leading wheels is 41,000 pounds and on 


making a total 


square 
2,187 square feet 
120,000 pounds, 
The 
The cylinders are 19 inches 


the driving wheels 
weight of 161,000 
loaded is 106,000 pounds 


pounds weight of the tender 


diameter by 26 inches stroke and the drivers are 69 
inches in diameter. The steam ports are 24.2 inches 
in length by 2 inches in width, and the least area of 
the exhaust is 65 square inches. Piston valves are 
used. They have a greatest travel of &*% inches; a 
steam lap (inside) of 1% inches, and a lead in full 


gear of 1-32 of an inch. The working pressure is 210 


tz eaee 


Cylinders, 19.2% inches. Drivers, 69 inches. 
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all other methods of shaft sinking. The three most 
noteworthy characteristics of this invention are the 
speed of boring, the comfort and absolute immunity 
of the men working within the shaft from accident, 
and a decided minimizing of the risks generally jp. 
curred in such work. 

Our illustration will supply a very comprehensive 
idea of the general appearance of the appliance, Two 
shafts each 25 feet 6 inches in diameter are at present 
being bored by this machine at a colliery at Mansfield, 
Yorkshire, and a description of the plant being useq 
will supply a 
very good 
idea of its 
operation. 

A circular 
steel frame, 8 
feet in diame- 
ter, has cast 
in its entire 
circumference 
an annular tee. 
slot. Fitted in 
this slot are 
Suitable 
clamps, each 
carrying tele 
scopic arms, 
projecting so 
that the diam- 
eter over such 


arms corres- 
ponds approxi- 
mately with 
the diameter 
of the shaft 
to be sunk, 
Upon these 
arms are 





mounted an 
improved form 
of compressed 








A NEW SYSTEM OF SINKING SHAFTS. 
ingenious freezing for boring 
soil. We illustrate 
applicable to all kinds of 
been devised by the 
Company, of Sheffield, England, 
submitted to practical 


AMERICAN the 

through 
method 
which 


process 
herewith 

from 
Hardy 
and 


shafts sandy 


another soil 
rock, has 


Pick 
has already 


sand to 
Patent 
which 


been tests 


with highly satisfactory results 

It is a curious fact that have 
tively few developments in the process of shaft sinking, 
either to minimize the cost of the undertaking or to 
expedite its progress. Yet the sinking of shafts must 
always necessarily be accompanied by enormous initial 


there been compara- 


expenditure, such as the installation of surface plant. 
The sinking almost adopted, 
however, by the hammer and pick system, or 
matter of fact under 
latter 


process of universally 
is either 
by boring machines, and as a 
certain circumstances 
although slow, cannot be equalled; but where rock or 
machine boring 


and protracted 


even now the process, 


hard ground is encountered even the 


process becomes a very expensive 


operation. The appliance illustrated herewith is a de- 
cided improvement, in the way of utilizing a mechanical 
plant for shaft sinking, and in the north of England 
promises to supersede 


where it has been employed it 


Heating Sarface, 2,187 square feet, 


air drill, pre 

ferably two 
on each arm. This plant is put together complete on 
the bank and lowered by means of winch and guide 
repes to the bottom. It will, therefore, be seen that 
the whole of the drilling plant can be lowered at once, 
and raised again after the completion of the boring, 
thus abolishing the slow and tedious methods of clear- 
ing the pit bottom. In fact, from the time of rapping 
to the lowering and starting of eight drills in the bot 
tom, less than ten minutes have elapsed. This, how- 
feature in connection with the 
frame. Its circumference is so indexed that any 
number of holes may be drilled mathematically cor- 
rect without the trouble of marking out, an item which 
hitherto been of serious moment, involv- 
ing loss of time. Reducing this to actual figures, 
it may be taken that a round of 60 holes, 6 feet deep, 
can be drilled through hard limestone (25 feet 6 
inches diameter) and the gear raised to the bank in 
two hours and a half, a result which we venture to 
think has never before been approached. In combina- 
tion with the sinking frame a new form of scaffold 
has been introduced, by means of which bricking, or 
tubbing, can be carried on at the same time as the sink 
After a suitable spot has been found for the first 


ever, is not the only 


has very 


ing 





Weight, 161,000 pounds, 


NEW TEN-WHEELED PASSENGER ENGINE FOR THE CENTRAL RAILROAD OF NEW JERSEY. 
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crib, and the cribbing ring laid in, the circular scaffold 
is so lowered that it is slung immediately inside the 
crib, and between it and the crib a stout rubber tube 
is provided which, being connected with the compressed 
air main, may be inflated, thus making an absolutely 
water-tight joint, com- 
pelling all the drop 
ping water to flow to 
the crib channel, and 
thence to the pump 
sump. The circular 
opening to allow the 
free passing of the 
hoppet, is fitted with 
automatically closing 
doors, so that when 
the hoppet is above 
the scaffold, there is 
not only a compiete 





floor for the brick- 
layers, but a dry 
and protecting roof 
for the sinkers 

Another 
point is the advantage 


important 


obtained by the guide 
ropes for the sinking 
frame. These serve 
as a steady for the 
hoppet when being 
lowered, thus abolish- 
ing all risk of a sway 
ing rope when the 
banksman has im 
properly signalled for 
lowering. The motive 
power for driving the apparatus is compressed air. 
Experiments have been tried with electricity, but this 
motive power has not given very great success, while 
steam of course is out of the question. But the utili- 
zation of air serves a dual purpose; for since ap- 
proximately 100 cubic feet of free air may be dis- 
charged from each drill in the bottom, it will be seen 
that the atmospheric conditions for the workmen are 
always highly satisfactory; a very important factor 
in shaft sinking 

The rapidity of boring naturally fluctuates with the 
nature of the soil to be penetrated; but through hard 
limestone a speed of 30 feet per week 25 
feet 6 inches diameter has been attained, 
with an average (including all stoppages) of 
22 feet. In the softer and coal measures 
power drills are unnecessary and hand drills 
may be applied to the frame and the pro- 
portional speed of sinking equally well 
maintained. Another noticeable feature of 
this contrivance is that when the desired 
depth has been reached the greater part of 
the plant may be efficiently used for driving 
and general purposes 

— >+e +e — 
SCHNEIDER-CANET LAUNCHING APPARATUS 
FOR SUBMARINE TORPEDOES. 

The Schneider-Canet torpedo launching 
apparatus consists essentially of a tube or 
barrel, a guiding spoon or bar, and a launch- 
ing reservoir. 

The tube proper is formed of a cylinder 
fixed to the side of the vessel and closed at 
one end by a gate, or valve, and at the other 
end by a_ breech-block In this tube the 
spoon is arranged to slide, and is grooved 
to form guides for the torpedo 

This spoon is formed with a cylindrical 
portion and with a semi-cylindrical portion. 
The latter portion is formed with openings 
to permit the passage of the liquid, in order 
to regulate the pressure as much as possible 
on the entire surface of the torpedo at the 
moment of launching. The spoon is oper 
ated by means of a hydrostatic ram situated 
at one side of the tube. When the spoon 
has been run out, the 
launching of the torpedo 
is effected by means of 
compressed air, contained 


in the reservoir which is 
Seen situated above the 
tube. 


The gate being closed 
and the tube empty, the 
torpedo is launched in the 


following manner: The 
breech is opened; the tor 
pedo introduced: the 


breech closed: the gate or 
Valve opened: the spoon 
ejected ; the torpedo 
launched: the spoon re- 
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precautions taken to prevent improper operation of the 
mechanism, 

The necessary steps preceding the actual launching 
can be taken beforehand so that the torpedo can be 
ejected at any given moment or at command. 





PRESSING AND MOLDING GUNCOTTON IN SOLID BLOCKS OF HIGH DENSITY BY THE HYDRAULIC PRESS. of 


The principal merits of this system are the follow- 
ing: First, simplicity of construction; second, dura- 
bility; third, trustworthiness and regularity of launch- 
ing; and finally, exact estimation of the time of 
launching by reason of the operator’s precise knowl- 
edge of the volume and the pressure of air. 

0 
HYDRAULIC PROCESS FOR MANUFACTURING GUN- 
COTTON CHARGES. 

A new process of manufacturing guncotton charges 
for torpedoes, shells, submarine mines, etc., has been 
devised by the New Explosives Company, Ltd., of Stow- 





FOR FIRING. 
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market, England. Large charges are made by hy- 
draulic pressure in a single homogeneous block, in- 
stead of being built up of a number of small seg- 
ments. Hitherto it has not been possible to make a 
block exceeding a maximum weight of 9 pounds or 
over 2 inches in thick- 
ness in one _ piece. 
For instance, the 
number of small sec- 
tic 8 contained in the 
guncotton charge of 
an 18-inch Whitehead 
torpedo is about one 
hundred. The intro- 
duction of the hy- 
draulic process has 
involved several im 
portant changes in 
the manufacture of 
the guncotton, par- 
ticularly in the work- 
ing up of the pulp, 
by which means all 
air is forced out of it. 
Several safety devices’ 
are introduced into 
the hydraulic machin- 
ery, by means of 
which all danger of 
detonation is abso- 
lutely obviated. 

The guncotton pulp 
is first placed in a 
vertical cylinder made 
finely-perforated 

sheet metal sur- 
rounded by a strong casing. Here all air that may 
be contained in the pulp is removed, which is a most 
important essential in the manufacture of the charge. 
A vertical shaft, equipped at the lower end with a 
small propeller-like screw and numerous agitators, 
fixed to a sleeve mounted to rotate independently of 
the propeller, descends into the vessel, and thoroughly 
disintegrates the pulp. The shaft not only revolves, 
but works up and down, so that the pulp is tightly 
compressed. By this means, all the water is forced 
out and it carries the air with it, through perfora- 
tions in the cylinder. The cylinder is fixed to a table 
which hasa perpendicular travel actuated by 
a screw. As the kneading proceeds and the 
charge is formed, the table leaves the screw, 
but the same pressure is excited by the agi- 
tators and propeller, and even distribution of 
the pulp is preserved throughout the charge, 
no matter what its length may be. One im- 
portant point that has to be observed in the 
manufacture of the charge by this process, 
is that once the agitators have beer set in 
motion, they must continue without cessa- 
tion until the charge is finished; for should 
a breakdown occur, the agitators when 
restarted would cause a plane of cleavage in 
the block, which would subsequently result 
in a break at that point. 

The accompanying photograph illustrates 
the machinery employed for the compression 
of the larger charges of guncotton, With 
this press blocks 2 feet 6 ihches in diameter 
and 3 feet 6 inches in length can be pro- 
duced. Moreover, the specific gravity of the 
guncotton is appreciably increased, being 
1.523 as compared with the previous maxi- 
mum gravity of 1.4. The perforated con- 
tainer in which the guncotton is placed is 
held within an outer holder, between which 
is a space for the admittance of water under 
pressure, which prevents the pulp being 
forced through the orifices in the container, 
and also acts as a lubricant when the gun- 
cotton is forced out of the container into the 
mold where the guncotton is forced into 
its desired ultimate form, by the hydraulic 

ram. The container, with 
its charge of guncotton, is 
attached on a cradle, fixed 
at an angle to the center 
line of the press. At the 
back of the container is a 
side hydraulic ram, which 
forces the guncotton from 
the container into the 
} mold mounted on a swivel- 
ing carriage. The mold is 


TORPEDO DISCHARGE TUBE; VIEW SHOWING BREECH CLOSED READY 








constructed with an inner 
lining, divided longitudin- 
ally into two or three sec- 
tions surrounded by a 
jacket, also in longitudinal 
sections, but more numer- 





turned; the gate or valve ene cs 
Closed; the tube is emp- 


tied, and the necessary 


BROADSIDE VIEW SHOWING GUIDE “SPOON” PROJECTED THROUGH SIDE OF VESSEL IN PREPARATION 


FOR LAUNCHING A TORPEDO. 


ous than in the case of the 
lining. Outside this jacket 
is a thick casing, wire- 
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wound to ineure extra strength. Both the lining and 
its jacket are perforated to drain off the water, which 
escapes into annular channels provided between the 
jacket and the wire-wound casing. Provision is made, 
in case of an expansion of the guncotton charge, when 
the compression ceases, for permitting water to be 
absorbed by the guncotton instead of allowing the 
air to enter 

As soon #8 the guncotton is forced into the mold 
it is turned round, so as to come in line with the rams 
of the press. The lining and its jacket project slightly 
at one end and rests against the head of one ram, 
while an annular ring placed over the projecting lining 
and casing against the outer casing, rests against a 
corresponding annular ring attached to the head of 
the same ram. The guncotton is then compressed 
between the two rams. This operation completed, the 
rame are withdrawa, and the mold swung into align- 
ment with the side ram, which forces it out onto a 
cradle, 

There is one serious danger in connection with this 
process of hydraulic compression, which is, however, 
ingeniously against. There is always the 
liability of a few fibers of the guncotton adhering to 
the side of the mold. The friction of the ram against 
the inside of the mold might ignite these particles 
when dry and detonate the entire charge within. 
To guard against such a possibility the head of the 
ram is grooved spirally, and at the bottom of the 
grooves are numerous fine perforations, through 
which water is forced, while similar orifices are pro- 
vided in the face of the ram itself. This water acts 
as a lubricant and prevents particles of guncotton ad- 
hering to either the ram head or the mold, or if any 
fibers should so adhere they are kept in a wet condition. 
The great advantage of this system of manufacturing 
solid blocks of guncotton charges to fit any desired 
torpedo or shell is the saving of space within the 
has been proved that by this method 
about 15 per cent more guncotton can be contained 
within a specific area than with segment charges. 
Also, as the density is uniform throughout the block, 
detonation is far perfect. According to re- 
sults so far achieved, the cost of manufacturing is 
reduced by 25 per cent. 


guarded 


missile. It 


more 
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THE NEW YORK EDISON POWER STATION. 

In few branches of steam and electrical engineering 
have the great advantages of concentration been so 
completely realized as in the mammoth power stations 
which are being built in the city of New York. The 
largest of these, at the present time, is the magnificent 
plant at the New York Edison power station which, 
whole of it has been installed, will 
have a maximum capacity of 125,000 horse power. A 
visit to a station of this kind teaches more in a half- 
hour regarding the remarkable advancement of the 
United States in mechanical and electrical engineer- 
ing than can be gained in a whole day’s siudy of the 
literature of the subject; for this vast aggregation of 
boilers, mammoth engines and 
generators, and all the thousand-and-one accessories 
with their endless devices for labor-saving, represents 


when the 


mechanical stokers 


one of the very latest phases of our twentieth century 
development. With a view to making clear the gen- 
eral arrangement of the power house, we present, on 
our front page, a large sectional view through the 
engine room and boiler house, and also a diagram 
showing the means by which coal is taken up from 
barges in the river and carried to the 10,000-ton 
bunkers in the roof of the boiler house. 

The power house, which occupies the block between 
38th and 39th streets, First Avenue and the East 
River, extends 19714 feet north and south, and 272% 
feet east and west, the western facade of the building 
fronting on the East River. A dividing wall extends 
longitudinally through the building, separating it into 
a boller house 79'4 feet in width and an engine house 
118 feet wide. The boiler house is divided into four 
stories. In the roof of the building is a huge coal 
storage bin, capable of holding 10,000 tons of coal. 
The sides of the bin, which are carried on deep lattice 
girders, slope at an angle of 45 degrees to the floor, 
the weight of the structure with its load of coal being 
carried upon the side walls and upon two lines of 
longitudinally through the 
building, as shown. The next two stories below are occu 
pled by fifty-six Babcock and Wilcox boilers of 650 
horse power, which are run at a working pressure of 
175 pounds to the square inch. A most interesting 
feature of the plant is the arrangements for mechan- 
From the coal bin above, sheet-iron 


columns which extend 


ical stoking 
chutes lead down to hoppers which are placed on the 
fronts of the Roney stokers. From the hoppers the 
coal te fed by mechanical stokers onto the grate bars. 
The ashes fal! from the grate at the rear of the fur- 
nace into bins located immediately below the floor 
of each boiler room. From the bins the ashes are led 
by chutes to ash cars which run upon tracks extending 
the fuil length of the basement 

One of the most spectacular features of the plant are 
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the four great steel-plate stacks, each of which is 17 
feet inside diameter, and extends to a height of 200 
feet above the grate bars. These stacks are built of 
steel and lined internally with brick, the weight of 
each chimney being about 500 tons. The steel varies 
from % of an inch in the lowest portion of the chim- 
ney, to % an inch at its middie secfion, and % of an 
inch in the upper third. The lining of the lower third 
is of firebrick, and the rest of the chimney lining is 
red brick. 

When every unit of this great plant is installed there 
will be sixteen Westinghouse-Corliss engines of 8,000 
indicated horse power. Each engine will be direct- 
connected to its generator, and the units will be ar- 
ranged down the building in two long lines of eight 
each. At present eight of the engines are installed 
and two are nearing completion. The other six will 
be added from time to time, as the business of the 
company calls for them. When running at 70 revolu- 
tions per minute, under 175 pounds steam pressure, 
the most economical capacity of each unit will be 
about 5,500 indicated horse power, but they will be 
capable of working up to a maximum of 8,000 horse 
power. The engines, which are exceedingly handsome 
specimens of the engine builder’s art, are of the com- 
pound, vertical, three-cylinder type, with the high- 
pressure placed in the center and the two low-pressure 
cylinders on either side. The crank-shaft is built up 
in three forged sections with a 10-inch axial hole, 
which is reduced to 8 inches at the crank cheeks. The 
cranks are so arranged with regard to each other &s 
to secure as even a turning moment on the shaft as 
possible. 
piston speed is 750 feet per minute. 
the 43%-inch high-pressure cylinder through a 14-inch 
throttle valve, thence it passes to. a reheating receiver 
of about 44 times the displacement of the high-pres- 
sure and 7-10 the combined displacement of the two 
low-pressure cylinders. From the 75-inch low-pres- 
sure cylinder the steam is led by 26-inch mains to the 
surface condensers, of which there is one to each 
engine. As shown in the drawing, they are located in 
the basement, each beneath its respective engine. 
Each of them contains 3,752 %4-inch brass tubes, which 
give a cooling surface of 9,200 square feet. A point 
of interest in these engines is that they are the first 
poppet 


With a stroke of 5 feet at 75 revolutions, the 
The steam enters 


engines of great size to be equipped with 
valves, which were adopted because they lend them- 
selves to the use of superheated steam. This form cf 
valve lifts from its seat without any rubbing friction 
and, therefore, it does not involve those difficulties of 
lubrication which are often so troublesome when su- 
The low-préssure cylinders 
means of a 


perheated steam is used. 
have double-parted Corliss valves. By 
mechanical adjustment of the governor, which can be 
made while the engine is running, the speed of the 
latter can be varied at any time. In addition to this 
there is an electrically operated device for controlling 
the speed from the switchboard, for the purpose of 
synchronizing the alternators that are operated in 
parallel. 

The fly-wheel is of cast steel in five segments, con- 
sisting of two arms and 72 degrees of the rim, which 
are joined by I-links, shrunk into pockets in the sides, 
the links being bolted to the hub. The generator 
armature is pressed onto the shaft beside the fly- 
wheel, and in addition to being keyed to the shaft, is 
bolted direct to the fly-wheel hub. The outer end of 
the generator shaft is supported by a heavy pedestal, 
as shown in our engraving. The total weight of the 
main shaft, which is 29 inches in diameter at the 
bearings, is 136,000 pounds. 

We have spoken of the many labor-saving devices 
by which the operation of this vast plant is carried on 
expeditiously and at a minimum cost. Of these the 
most important is the system of bucket conveyors and 
elevators by which the coal is transported from the 
Past River to the big storage bin. The coal is brought 
alongside the company’s dock, opposite the eastern 
facade of the building, in barges, from which it is 
raised by a grab bucket operated from a cantilever 
conveyor derrick, and after being dumped into a 
screen, falls into an endless conveyor that carries it 
to the boiler house. Here it is unloaded into a vertical 
conveyor, by which it is taken to the roof of the 
boiler house and distributed through the length of the 
coal bin, which extends for 270 feet. A similar auto- 
matic disposal is made of the vast amount of ashes 
which is continuously being dumped from the ash 
pits of the boilers. The coal-handling apparatus is 
shown in detail in the sectional view in our front 
page engraving. For our information we are indebted 
to the engineers, Westinghouse, Church, Kerr & Co. 

—--— —o s+ ee 

The University of Cincinnati has ordered from Alvin 
Clark & Sons, the famous telescope makers, a 16-inch 
refractor. The objective will be figured by C. A. R. 
Lundin, who has played so important a part in the 
suecess of the Clarks during the last thirty years. 
Ever since the death of Alvin G. Clark, Mr. Lundin 
has figured the large telescopes, 
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George M. Hopkins, 
To the Editor of Tue ScrienTIFIC AMERICAN: 

In the death of Mr. George M. Hopkins science has 
suffered a great loss. By his pen and handicraft 
he had instructed a larger class than any profesgor 
in his lecture room and laboratory has the opportunity 
to teach. By his books and articles he reached many 
thousands and his printed words will still continue to 
inform and instruct multitudes to whom he will be 
only a name. 

The leading characteristic of Mr. Hopkins’ wor, 
was its genuineness. He printed nothing unless he ; 
had demonstrated its truth by actual experiment, 
His numerous designs of apparatus for the illustration 
of physical principles were all wrought out, mostly 
by his own hand, for he was a skillful mechanician, 
before they were given to the world. Many a time he 
came to me, saying: “I suppose you have always 
known this, or have always done this in this way, but 
I thought of it the other day, and wonder if it is 
new.’ He would proceed to show me some ingenious 
device which, so far as I knew, was novel. It cer. 
tainly was original. It was in this way that his 
widely used “Experimental Science” was produced. 
Everything was tried before it was inserted. The 
book contains the results of his thinking and patient ' 
working for many years. 

A controlling trait of Mr. Hopkins’ character was 
his simplicity. In the scripture sense he was simple, 
a man without guile. He envied no one the most 
brilliant discovery. At the same time he desired 
to be protected in his own. The only person of whom 
in many years I ever heard him speak with impatience 
was one who had, as he thought, published without 
acknowledgement something he had obtained from 
him. His keen sense of honesty and fairness forbade 
such conduct. 

Mr. Hopkins had numerous friends among scientific 
men of the vicinity in which he lived. For a number 
of years before the reorganization of the Brooklyn 
Institute upon scientific lines, there was in Brooklyn 
a club of men whose interests and occupations drew 
them together in scientific study. Of this club Mr. 
Hopkins was the sole officer, and the only one it ever 
had. The club ultimately became the Department of 
Microscopy of the Brooklyn Institute, he going with 
it into that organization. For several years he had 
been a sufferer from nervous disorders, and had been 
but litthe among his scientific friends. During this 
time he had, however, not been idle. 

The suddenness of his exit from this life has terrors 
for some, but we are sure it had none for him. 

A PERSONAL FRIEND. 














New Automobile Records, 

On August 23 an automobile race was run on the 
Brighton Beach track under the auspices of the Long 
Island Automobile Club. The steam-carriage built by 
a Harvard student, George Cannon, naturally attracted 
the most attention. The record which it made of 1 
minute 73-5 seconds for the mile, eclipses all records 
made by steam vehicles over any track or road. The 
best previous record for the mile on a track was held 
by T. E. Griffen, and was made at Chicago, the time 
being 1 minute 38 seconds. The best record on @ 
straight-ahead course, was made by S. T. Davis, Jr. 
on May 31 of this year, on Staten Island, the time 
being 1 minute and 12 seconds. Cannon was barred 
from racing, but made his record in an exhibition 
mile. The other events, although interesting, did 
not result in the breaking of any records. 

At Deauville on August 26, M. Gabriel, on a Mors 
car, beat the world’s record for the kilometer, the 
time being 262-5 seconds, or 84 miles an hour. Not 
so long ago W. K. Vanderbilt, Jr., covered the same 
distance in 292-5 seconds, but his record was sub- 
sequently lowered by C. Jarrott to 281-5 seconds. 
Serpollet was the favorite for the race won by Gabriel; 
but the great Serpollet failed a hundred yards from 
the finish, when a steam joint gave away under enor 
mous pressure. 

+o eo 

Hezekiah Conant, who died a few weeks ago at his 
home in Central Falls, R. I., was an extremely useful 
and benevolent man. He had accumulated a great 
deal of money, and during his lifetime was noted for 
the generosity with which he made use of his wealth 
in order to help his fellows. In his early manhood 
he devised a number of minor implements which en 
abled him to cultivate his taste for invention, and 
in 1857 he designed and patented several mechanical 
improvements for the manufacture of thread of all 
grades, and ten years after he was at the head of @ 
large business concern which bore his name at Paw 
tucket, R. I. This has been since consolidated with 
the Scotch firm of J. & P. Coats. The establishment 
at Pawtucket now covers about forty acres of land, 
and is valued at $4,000,000. 
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Electrical Notes, 

It is proposed to establish a post office and signal 
station for Marconi messages about 110 miles west of 
the Lizard. A ship is to be moored at this point, 
fitted with a powerful searchlight and the Marconi ap- 
paratus. Situated, as she will be, in the very midst 
of the channel, distribution of orders sent from shore 
by owners of vessels in passing in or out, will be 
greatly facilitated. 

The Société Nouvelle des Etablissements Decauville 
has devised a handy portable electric generator ap- 
plicable for domestic purposes. It is convenient for 
lighting premises which cannot obtain the necessary 
eurrent from central stations. The dynamo is driven 
by an oil or gas engine. The pipes delivering the 
liquid fuel, and those for the inlet and outlet of the 
cooling-down water, run under the flooring, at the foot 
of the engine. Adequately effective means are provided 
for the escape of the gases of combustion. The base- 
plate is cast in one piece, and is fitted with a two- 
cylinder engine, all the motive parts of which are cased 
in. Automatic lubrication is provided. The dynamo 
is mounted beside the engine, on the same base-plate. A 
compensating fiywheel is placed between the engine 
and dynamo, forming an elastic coupling, which insures 
the independence of both the engine and dynamo 
shafts, and also regularity in the working. A notice- 
able feature of the apparatus is a contrivance for 
insuring fixity in the degree of light, whatever may 
be the number of lamps in service. The engine can be 
easily and quickly dismantled and transported, while 
it does not require much attention when running— 
two essential features of the invention. The cylinders 
are 3% inches diameter. The oil to lubricate the 
mechanical parts is supplied from a hand pump, and 
the cooling water is delivered under pressure, a 
suitable tank fed by a pump forming part of the 
installation, to insure a regular supply. The generating 
capacity of these engines is sufficient to supply current 
for forty 16 candle power lamps. The switchboard 
contains an exciting rheostat, and is made for direct 
lighting. Machines of similar design are also manufac- 
tured for the lighting of building yards. For this 
purpose the engine is mounted on a four-wheel trolley 
to facilitate transportation from one point to another. 
The installation in this instance comprises engine, 
dynamo, water tank, pump and gearing, ribbed tubes 
forming a radiator for cooling, a tank for liquid fuel, 
another for the lubricating oil, a switchboard and a roll 
of cable for connecting the dynamo with the lamps. 

M. Eginitis, in a paper read before the Académie des 
Sciences, describes a series of novel effects which he 
observed in the case of the spectra obtained by an 
electric spark passing between different metals. He 
finds that by introducing self-induction into the circuit 
the spectra are modified in a striking manner. In one 
case he used two poles of aluminium wire of 0.04-inch 
diameter, covered to within 0.1 inch of the ends with a 
small quantity of metallic sodium. Thé wires are 
connected to an induction coil and a spark is 
passed for a few seconds... By introducing into 
the circuit a series of solenoids, the self-induction 
may be given any desired value; the resistance of the 
circuit is kept constant at 3 ohms. Ordinarily the 
spectra of the spark contain the aluminium and so- 
dium rays, but when the self-induction is increased 
the aluminium rays diminish in intensity very rap- 
idly, while the yellow sodium rays become stronger. 
A small coil 2 inches in diameter with a few turns of 
wire shortens up most of the aluminium rays, and 
on increasing the self-induction they almost disap- 
pear; meanwhile the sodium rays become more and 
more brilliant and finally reach a remarkable intensity. 
In this case the sparks have a bright orange color, due 
to the vapor of sodium, and the poles are surrounded 
by a halo of considerable extent. The values of the 
self-induction which eliminate the aluminium spectra 
are greater when the distance between the poles is 
increased, but in general diminish as the capacity of 
the circuit is greater. Other experiments of a like 
nature were made using sodium or potassium in con- 
nection with platinum, iron, tin, and other metals. In 
Some cases the elimination of the spectra of one of the 
metals is difficult and not always possible; this occurs, 
for instance, in the case of a sodium-mercury com- 
bination. The elimination may also be obtained without 
the immediate presence of another metal on the same 
pole. In one case the experimenter used one pole of 
platinum and the other of mercury, contained in a glass 
tube; here the platinum rays were eliminated while 
the rays of the mercury were reinforced. Sometimes 
the mercury rays presented a curious appearance. Each 
of the rays was divided into two parts of different 
intensity. The most intense portion corresponded to the 
mercury itself, and the ray passed briskly from one 
part to the other as if the spark-gap had been half 
filled with mercury vapor. It may be remarked in 
feneral that the metals whose spectra are diminished 
are those which give but a small quantity of vapor, 
While the metals whose spectra remain or are increased 
in intensity are very volatile. 
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Engineering Notes, 

In many mountainous regions a steel rope railway 
constitutes the only means of transportation. On 
this slender support and suspended 2,000 feet in the 
air, freight and passengers are daily carried. One 
of these aerial tramways was recently built by A. 
Leschen & Sons Co., of St. Louis, Mo., at Ouray, Colo. 
The line is 4,200 feet long and runs up 2,000 feet to 
the mouth of a gold mine. The line consists of two 
stationary sustaining cables, securely anchored at each 
end. The loaded buckets run on a rope 1% inches in 
diameter, while the empty buckets return on a 1-inch 
rope. An endless steel wire rope % of an inch in di- 
ameter propels the buckets, an &-foot sheave being 
used at the terminals of the line. The buckets are 
attached and detached automatically to and from the 
traction cable. The weight of the loaded buckets 
traveling down is sufficient not only to operate the 
tramway by gravity, but also to bring up supplies to 
the mine. 

One of the New York Central Company’s new tan- 
dem compound locomotives recently hauled a train 
of 108 loaded cars from De Witt to Albany in eleven 
hours. The 108 cars were loaded with 4,500 tons of 
freight. This is the greatest tonnage ever moved by 
a single locomotive on any railroad in the world. 
Some idea of the size of the load can be gathered 
when it is realized that 9,000,000 pounds of freight 
were moved. The engine was in charge of Philip 
Eberhardt, of Albany. The same locomotive has also 
drawn 100 cars over the division. In the 100 cars there 
were 4,200 tons. The hauling capacity of the locomo- 
tive is enormous. It drew fifty loaded cars up the 
Schenectady hill without assistance, an unheard-of 
feat among Central enginemen. The increased power 
of the monster is gained by the use of steam four 
times, that is one compound cylinder placed ahead of 
the other, hence its name tandem compound. 

During the last ten years a great many mines have 
replaced animal haulage with compressed air motors, 
which lend themselves splendidly to the work desired. 
There are, in general, two systems—the low-pressure 
system, in which air is compressed to five or six hun- 
dred pounds; and the high-pressure system, with air 
pressure of 2,000 pounds and over. The former sys- 
tem can be used in large galleries or tunnels or drifts 
where the width is ample and the track is reasonably 
straight. This permits a large receiver on the motor, 
30 to 40 inches in diameter and from 8 to 16 feet long, 
to be handled with ease. The high-pressure system is 
used where the drifts are narrow or the curves on a 
small radius, permitting only a small wheel-base on 
the motor. Large receivers are, therefore, impractical, 
and steel tubes must be used and charged with high- 
pressure air to get sufficient volume. Compressed air 
may be used cold on either of these motors, or the air 
may be passed to small tanks of hot water supplied 
to the motor at the charging stations. The air and 
hot water combination does almost double the work 
that cold air will do. These motors can carry suffi- 
cient air for any ordinary run desired and haul tre- 
mendous loads. Two miles and return, with fifteen or 
twenty loaded cars, is not an extraordinary effort, and 
from the general results obtained, the cost of haulage 
is from one-half to one-third of the cost of the animal 
power. The air escaping from the exhaust of the mo- 
tor engines adds to the ventilating effect in the mine 
and the whole system harmonizes thoroughly with the 
power outfit in the average mine.—Cassier’s Magazine. 

One of the most ancient industries in existence at 
the present time in Europe is the production of zinc 
in Silesia. From the sixteenth century calamine was 
obtained in the manors of Beuthen and Jagerndorf; 
it was used in the local manufacture of brass, and it 
was exported to the countries adjoining the Oder and 
Vistula. During the 30 years war, when the workmen, 
mostly Huguenots, had abandoned the mines, this in- 
dustry disappeared, and its exploitation did not re- 
commence until the eighteenth century, when George 
de Giesche, a Breslau merchant, obtained in the year 
1704 from his sovereign Leopold the privilege, 
for 20 years, to extract calamine in Silesia. The first 
zinc foundry established in Silesia was that of Ly- 
dagnla, which existed from 1809 to 1900. At first 
prices were very high, $21.75 per quintal. As the pro- 
duction increased, which in 1816 reached 20,000 quin- 
tals, prices dropped to $3.75 and in 1820 to $2.35. This 
year proved fatal to the high furnaces, some of which 
were obliged to shut up. At that time the article was 
exported to Asia via Brody and Russia. In 1820 the 
English route was employed for shipment to India, 
where it proved a powerful competitor to the Chinese 
zinc. This exportation gave fresh prosperity to the 
Silesian mines. Since 1830 the production has con- 
tinued to increase. In 1837 there were 32 works, em- 
ploying 1,091 workmen, in activity, and the production 
reached 207,707 quintals. At present it exceeds 2,000,- 
000 quintals, and requires nearly 8,000 workmen. The 
exportation in 1897 amounted 496,004 double quintals, 
and in 1901 to 533,129 double quintals. The nominal 
price at Breslau is now from $3.25, 
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Sclence Notes, 

After having vanished from view for more than a 
year, the planet Eros has been rediscovered. The planet 
was first observed in 1898 by Witt, of the Urania Observ- 
atory, Berlin, and given the name which it bears. Until 
1898, as far as telescopes could show, Mars came nearer 
to the earth than any other planet, but after Witt's 
discovery it was found that Eros reached a point a 
little more than a third of the distance from earth to 
Mars. The honor of the rediscovery belongs to Pro- 
fessor G. D. Ling, of the Chamberlin Observatory, Col- 
orado. 

In the streets of Paris there may soon be installed 
a noval apparatus for rendering first aid to the injured. 
A model of the device was recently tested. According 
to reports which have been received from Paris, the 
contrivance resembles a lamp-post letterbox and con- 
tains a small medicine chest, folding stretcher, and is 
equipped with a telephone apparatus for communication 
with the nearest ambulance station. In order to ob- 
tain access to the box, a glass panel is broken, as in 
some fire alarm systems. 


A curious astronomical phenomenon was observed 
in the South of England recently, a short time after 
sunset. From a bank of clouds hanging over the 
horizon to about 35 degrees, a clear pillar of light, 
about 5 degrees in width and perfectly cylindriform, 
shot up. It was distinguishable almost to the zenith, 
and was deep crimson in color on the horizon, dissolv- 
ing to the sky color threugh orange as it ascended. 
This appearance was nearly stationary and perpen- 
dicular to the horizon, and what slight movement 
could be detected was with the sun, but the column 
remained perfectly upright. This remarkable light 
faded down rapidly in about eighteen minutes from 
the time when it began to decrease, although it had 
rather the appearance of being withdrawn below the 
horizon than fading, for the color did not decrease in 
intensity in the same proportion that the column de- 
creased in size. This phenomenon was seen on an 
evening following one on which there was a vivid dis- 
piay of zodiacal light and Eastern night glow. 


The report of the Parliamentary Committee which 
was formed some time ago in England for the pur- 
pose of investigating acetylene generators in the in- 
terests of public safety, has been published. Various 
types of generators, the greater proportion of which 
belonged to the automatic class, were examined, but 
the latter type are not recommended as being the 
most secure. In the automatic generators the object 
is the gradual generation of the gas as used, thus 
dispensing with the necessity of the gas holder. This 
principle of generation is claimed to be more advan- 
tageous and convenient than the non-automatic type 
in which the gas is evolved in a short time from a 
given charge of carbide, and has to be stored in a gas 
holder. The committee, however, point out that the 
advantage of the automatic type is emphasized .only 
where skilled supervision and favorabje conditions are 
assured, but the varied conditions of use, especially 
with unskilled labor, these advantages are completely 
nullified, while many automatic generators were con- 
demned as being of too complicated design and de- 
ficient in constructional strength to be of practical 
utility. On the whole, having regard to the condi- 
tions of use which must often prevail, the committee 
have advised that a generator conducive to the greatest 
safety should comprise the following desiderata: Sim- 
plicity of construction and design, ‘strength of con- 
struction, high efficiency as indicated by the yield of 
gas per pound of carbide, low pressure in generator, 
and facility of removai of the residue. 


In the Popular Science Monthly Prof. Woodward dis- 
cusses the progressive cooling of the earth and its 
relation to the length of day. Whether the day was 
formerly shorter than now, and whether it will be 
longer in future, depends upon the mass of the earth, 
for meteorological dust constantly falls upon the sur- 
face and increases the quantity of matter. Laplace 
concluded that there had been no sensible charge in 
the length of the day for nearly 2,000 years. Repeat- 
ing this calculation with new data Prof. Woodward 
finds that the day has not changed so much as half 
a second during the first ten million years after the 
beginning of the solidification of the earth's material. 
When the cooling of the earth is finally determined, 
the change will be marked. Prof. Woodward finds 
that the ratio of the change by day to its initial length 
is two-thirds of the product of the loss of temperature 
multiplied by ita cubical contraction, If the primitive 
temperature of the earth, for example, was 3,000 deg. C. 
and if its cubical contraction was that of iron, the 
day will be finally reduced about 6 per cent; that is to 
say, about one and a half hours. In order to bring 
about so pronounced a change, an enormous lapse of 
time is necessary. About three hundred thousand mil- 
lions of years, according to Prof. Woodward, are re- 
quired for a 95 per cent contraction to take place, 
After the expiration of one million millions of years 
the length of the day will not be sensibly affected, 
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SHADE-GROWN TOBACCO 
nY WALDON FAWORTT 
most im 


interesting as well as 


fostered by the 


One of the most 


portant of the new activiti« United 
States 
growing of 
necticut Valley rhe 
the direct 


Agriculture is found in the 
shade in the Con 
field 


physical 


Department of 


Sumatra tobacco under 


experiments in this were 


result of the investigation of the 


properties and composition of tobacco soils under- 
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way the cultivation, preparation and selling of the 
product, the understanding being that the government 
derives no financial benefits from the transaction, but 
has the right to offer the crop for sale in order 
by the tobacco 


simply 
to determine the value placed upon it 
manufacturers. 

The very light sand or sandy loam of the Connecti- 
cut Valley is admirably adapted to the cultiva 
tion of the Sumatra tobacco. In this connection 

it may be noted that with the excep- 
small area in Florida and 
southern Georgia and a narrow area 
in Pennsylvania there are no other 
tracts, so far as at present known, 
where this type of tobacco can be suc- 
cessfully grown unless it be, perhaps, 


dealers and 


tion of a 





in some of the tobacco districts of 








View Inside a Patch Showing Arrangement of Posts, Stringers and the 


Wires for Supporting Cheese-Cloth. 


taken soon after the organization in 1891 of the Di 
vision of Soils of the Department of Agriculture. 
The similarity of the tobacco grown upon the light 
sandy soil bordering on the Connecticut River to 


that produced in Sumatra was at once noted, but the 


notably 


was lacking in some respects, 


American leaf 


in uniformity of color, and it was to remedy this as 


well as to improve the quality of the tobacco in other 





respects that the government officials 


experimentai work which has resulted so success 


fully 


The plan followed has been, in a sense, a co-opera 


tive one The farmers pay the entire cost of the 
erection of the shade, cultivation of the crop, and the 
fermentation, grading and sorting of the leaf rhe 
government furnishes the seed and controls in every 





undertook the 





New York and Wisconsin, where a 
thorough investigation has not yet 
been carried out. 

The 
shade constitutes one of the most dis- 
industry in 
The 
frames of 
Chestnut 
and 


provision of the cheese-cloth 
features of the 
Valley. 
supported on 


tinctive 
the Connecticut vast 
canopies are 
substantial construction. 


four inches in diameter 
twelve feet in length, are set 
feet in the ground, leaving 
for the height of the frame. The posts 
and one-half feet 
and are connected one way by 


other are 


posts, 
three 
nine feet 
are placed sixteen 
apart 
stringers, while across the 
run heavy cable wires stapled to each 
each end of 
well int« 
and be- 


and made secure at 


the field by 


post 
stakes driven 


ground. Parallel with 


tween these cable wires are run wires 

of lighter weight to support the cloth. 
rhe entire structure is covered with a heavy tent cloth 
ground on all sides A gate is 


which comes to the 


provided, covered with cloth, and in the case of a field 


of exceptional size a road is left lengthwise through 
the field 
In July 


a cyclone of unusual severity preceded by a hailstorm, 


1901, the Connecticut Valley was visited by 


which did considerable damage to the crops in the 


Framework for 8-Acre Plot, 


open fields, but the cloth entirely prevented damage 
from the hail to the plants growing within the tents. 
force of the following this hail 


overturned uprooted, 


Such was the wind 
that buildings 
fut the crops growing within the tents did not sustain 
injury. The cloth torn in some 
total damage in the forty-one acres 
only $50 


were and trees 


the slightest was 
places, but the 
under shade was repaired at an expense of 


Same Plot Under Canvas, 
A NEW INDUSTRY—GROWING TOBACCO UNDER SHADE. 
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for material and labor. Thus far it has been con: 
sidered advisable to purchase new cloth each season, 
but the framework will last from five to eight years, 
The approximate cost of materials and labor for the 
provision of one acre of shade is $360 for a very ex- 
grade of material, whereas some of the Con- 


growers have provided satisfactory shade for 


cellent 


necticut 


An 8-Acre Patch After First Picking. 
Note that lower leaves are gone, 

as Jow as $260 per acre. Preparation of the seed beds 
begins in the fall when the ground is well plowed or 
spaded, and divided into beds six feet wide and of any 
beds 
leaves to pro- 
About 
April 1 this top dressing is removed and the bed again 


length, surrounded by boards. These 


are highly fertilized 
tect them from frosts during the winter season 


desired 


and covered with 


spaded, after which there is sown the seed which has 





sprouted in jars or other 
rooms, a preliminary treatment 
the fact that the Sumatra seed requires an unusually 
temperature for germination. If the soil is at 
all dry the beds are kept continuously moist, but not 
wet, until the plants are set out. The plants are set 
with a planter at a distance of twelve inches apart in 
rows three feet three inches apart. Inasmuch as the 


receptacles kept in warm 


made necessary by 


high 
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machine waters the plants when they are set, the 
transplanting can be done at any time irrespective of 
weather conditions 

When the tobacco plants are not topped they grow 
to the full heignt of the shade and the blossoms oiten 
push up the cloth cover at the height of nine feet 
from the ground. The shade-grown tobacco ust be 
primed or the leaves plucked off as they 
ripen, and this is a matter which re- 
quires great judgment on the part of 
the farmer, owing to the fact that it 
is more difficult to tell when the shade- 
grown leaves mature than w hen 
grown in the open field. It is advis 
able to harvest the leaf in the early 
stage of ripeness, but there is always 
Often 


leaves 


danger of harvesting too green. 


not more than three or four 
will be taken off each plant at a prim- 
ing. As the tobacco is picked off it is 
transferred in baskets lined with bur- 
jap to the curing shed It is custom 
ary to make five or six primings of a 
crop, Which occupies a period of from 
one month to six weeks In the cur- 
from thirty to leaves 


ing shed torty 


are threaded on a string, each end of 
which is fastened to a lath and this 
is hung in the barn for curing 

The curing is, of course, a very deli- 
eate operation, governed by the nature 


of the tobacco and the conditions of 


the weather, and consequently vary 


ing in almost every case. The object 
in all cases is to have the tobacco be 
come fairly moist and fairly dried ont 
once every twenty-four hours, and to 
accomplish this latter it is sometimes 
found necessary to have fires started 
heaters distributed 
The 
time for curing tobacco is from four- 


in small charcoal 
throughout the barn average 
teen to eighteen days 


The next step is fermentation, 
which is carried on in the sweat room 
where from five thousand to six thou- 
sand pounds of tobacco are placed in 
bulk When the 


cured it is sized, assorted and baled 


been thoroughly 


The bales meas- 


each tobacco has 


ure thirty inches square and pressed to a thickness 


of one foot—the exact size of the bales imported from 


Sumatra. A bale of these dimensions contains from 
150 to 160 pounds. The covering used is matting im 
ported from the island of Sumatra, and over this is 
The total cost of pro 


Connecticut 


put another covering of burlap 


ducing shade-grown tobacco in averages 


about $657 per acre. The tobacco has already sold at 
prices ranging from $1.40 to $2.50 a pound, which is 
very significant in view of the fact that the Connecti 
manner, 
domestic 


cut Havana tobacco, grown in the ordinary 


but long recognized as the most desirable 
tobacco for wrapper purposes, brings but eighteen or 
The 
ported exclusively for wrapper 
of $1.85 per pound and 


for from $2.50 to $3 per pound 


twenty cents a pound Sumatra tobacco im- 
purposes pays a duty 
sells on the market 
= “7e 
REMARKABLE BLASTING OPERATIONS 
IN SLATE QUARRIES 
BY OUR ENGLISH CORRESPONDENT 
One of the delicate and dan 


serous operations in with 


mest 
connection 
the slate quarrying industry of Wales 
is the removal 
tigantic 


from time to time ol 


masses of waste rock by 


blasting. As a rule these blast ire 
carried out on a gigantic scale, from 
150,000 to 300,000 tons of rock being 
displaced by a single explosion. ‘Lhe 


Is : 
Slate extends through the rock in lay 


ers, and thé waste granite or “dyke 
rock” as it is technically 
to be removed in order to 


the work of the miners 


called, has 
facilitats 
Blasting is 
the only means by which the rock can 
be removed, as the ordinary 
implements make scarcely any 
upon the hard granite. 

The largest of these blasts are car 
Med out at the extensive slate quar- 
ries, near North Wales, 
Under the supervision of the Hon. W. 
W. Vivian, the general superintendent 
of the quarries, and one of the most 


ex : , 
pert blasting engineers in the coun 
try. 


nining 


marks 


Bangor, in 


In the case of the 150,000-ton blast 
at these famous quarries, the prepara 
“on for the blast occupied no less than 
three months It was a 
Performance, since the quarrying >f 
the slate had undermined the hase of 


dangerous 
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the wall which towered 140 feet into air and threat- 
ened to overbalance at any unexpected moment. 

At the base of this rock three tunnels were cut, and 
on either side of them were hewn ten large chambers 
for the accommodation of the blasting charges. Bach 
chamber measured 11 feet by 4 feet. All the prepara- 


ticus were carried out by the aid of the electric light, 





Fig. 1.—A 125,000-TON PINNACLE, 75 FEET HIGH, IN LORD PENRHYN’S SLATE 


QUARRY. BEFORE BLASTING. 


installation for which was laid down. 

Gelatine-dynamite was the explosive used, as it is 
considerably more powerful for this work than blast- 
ing gunpowder. In all 2% tons were buried in the 
mouths of the tunnels were 
filled up with stone and rubble, securely cemented, so 
as to prevent the charges simply blowing out instead 
of exploding. The charges in the various chambers 
with instantanecus fuses, which ter- 
one point, where a twenty minutes’ time 


a special 


ten chambers, and the 


were connected 
minated at 
fuse was attached, to enable the engineer, after firing 
the charge, to escape to a safe distance. 

The explosion peculiar in There 
was a dull thud as the charges detonated, and the 
earth for about a mile round quivered as if visited by 
an earthquake. Then sheets of smoke spouted from 
the crevices of the dyke, and huge bowlders at the 
summit of the wall were detached as if by their own 


was character. 





Fig. 2.—THE QUARRY AFTER THE PINNACLE WAS BLASTED AWAY. 
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volition and fell with deafening crashes to the bot 
tom. The wall then split open in all directions and 
subsided quietly in a huge disintegrated heap, covered 
by a thick cloud of smoke, the after damp. Not a 
single bowlder was blown any distance. 
In the case of the huge blast whereby 300,000 tons 
of rock were demolished—the largest on record—more 
elaborate preparations had to be made. 
This blast was necessitated by reason 


of the vast quantities of worthless 
rock which separated the veins of 
slate. As the latter was of a very rich 


quality, and too much time would be 
occupied in cutting it out Ly the orédi- 
nary process, the engineer resolved to 


raze the whole solid mass to the 
ground. 
The rock was of enormous dimen- 


sions measuring 216 feet in height and 
ranging from 84 feet to 150 feet in 
thickness. Thirty-five men were re- 
quisitioned to bore the main tunnels 
into the base of the rock, for a dis- 
tance of 174 feet, and ranging from 
5 feet 3 inches to 3 feet 2 inches in 
width. From this tunnel six shafts 
were driven at right angles, 89 feet 
apart, in which the gelatine dynamite 
was placed, which, by the way, is spe- 
cially prepared for this work. The 
charges were laid in bags, 512 contain- 
ing 12% pounds, and 72 bags contain- 
ing 6% pounds, of the explosive each. 
In all 6,840 pounds of gelatine-dyna- 
mite were used, which is equivalent to 
67,200 pounds of blasting gunpowder. 
In addition six dynamite primers, 
each of 25 pounds were used. 

The charges in each chamber were 
connected with twelve instantaneous 
fuses, each 200 feet in length—the 
longest instantaneous fuses ever used 
for blasting work—and were attached 


to a twenty minutes’ time fuse. The 
work of laying the charges in posi- 
tion, and connecting the fuser in- 


volved incessant work for three days 
and nights. The chambers and tunnels were sealed up 
with 350 tons of clay and rubble, to ensure perfect 
detonation. 

The blast was a perfect success, The huge mass of 
rock broke up like a cake. Not a single stone was 
hurled into the air. Some of the bowlders which were 
disintegrated were over 2,000 tons in weight. 

A huge blast was carried out at Lord Penrhyn’'s 
slate quarry, when a huge pinnacle of rock called the 
Talcaen Mawr, 75 feet in height and weighing 125,000 
tons, standing in the center of the quarry was 4e- 
molished. Our illustrations show the pinnacle before 
and after the explosion. 

A tunnel was bored into the base of the pinnacle for 
a distance of 60 feet, and measuring 7 feet in height 
and width respectively. About the center of the tun- 
nel, on either side, a chamber was cut out of the rock 
at right angles for a distance of 21 feet. At the end 
of each of these two smaller tunnels, 
a shaft was sunk to a depth of about 
10 feet, and filled with the explosive 
which in this instance consisted of 
black blasting gunpowder. In all 280 
casks of explosive, each containing 56 
pounds, representing a total quantity of 
15,680 powder were 
A wooden trough placed at an angle 
of 50 passed through 
chamber to the charge in the shaft, 
contained a charge of 


pounds of used. 


each 


degrees 


one of which 


6,720 pounds and the other 8,960 
pounds of powder. In this wooden 
trough the instantaneous fuse was 


firmly embedded in a mixture of sand 
and sawdust, a process called “tamp- 
ing.” The ends of the two instantan- 
eous fuses were connected to a 
patent igniter, which in turn was at- 
tached to a 48-foot length of slow- 
burning twenty minutes’ fuse, which 
extended for 20 feet outside the en 
trance to the tunnel. In this instance 
firing the charges was delayed owing 
to heavy rain having damped them. 
After igniting the fuse the engineers 
jumped on a small locomotive stand- 
ing ready near by and were rapidly 
conveyed to the top of the quarry. 
The charges detonated eighteen min- 
utes after the ignition of the fuse, and 

pinnacle was shivered to 
Examples of smalier blasts 
could also be given; but those men- 
tioned are perhaps the most important 
and interesting. 


the huge 


pieces. 
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THE NEW RUSSIAN BATTLESHIP “KNIAZ POTEMKIN 
TAVRITCHESKY.” 

The “Kniaz Potemkin Tavritchesky,” built in South 

Russia, is out and away the most formidable fighting 

ship in the 


Black Sea, and greatly strengthens the 


fleet which Russia keeps—for the present—inside the 


Dardanelles 
She will be an imposing-looking warship, with her 
big military tops bristling with guns and her three 


tall funnels, which, curiously enough, are placed with 


their longest diameter athwartships, contrary to the 
usual custom Her displacement is reckoned to be 
about 12,500 tons: she is 371 feet in length and has a 
beam of over 72 feet 


Her armament consists of four 12-inch guns, placed 
by pairs in two turrets, one of which is forward upon 
the forecastle and the other aft upon the quarter-deck, 
which is of lower freeboard than the rest of the vessel. 
Her secondary battery, comprising sixteen  6-inch 
quick-firing guns, is placed in a series of casemates, 
of which four are on the upper deck at the corners of 
the superstructure and the remainder on the main 
deck, six a side. These guns are all placed in circu 
larly recessed ports, which give the ship a somewhat 
unusual appearance, but which, doubtless give them a 
considerable are of fire. Fourteen 3-inch, 12-pounder, 
rapid-fire guns are also carried, four mounted above 
the casemates on the upper deck, eight between them, 
In the tops 


upper works are distributed a like number 


and two right forward on the main deck, 
and on the 
of lighter pieces. 
five tubes, one right forward below the ram, one on 


Her torpedo equipment consists of 
either bow below water, and one on each broadside 
near the after turret. The two last are above water 
but are protected by armor of considerable thickness, 
so that they are safe from the fire of light guns, unless 
a shell should enter the tube itself 

The extent of armored area is considerable, as the 
“Tavritchesky” is provided with an almost complete 
belt 9 inches In maximum thickness, has 6-inch armor 
on her lower deck, and 5-inch on her main deck, be 
thick Her 


Krupp steel 


sides a protective deck about 3 inches 


turrets are very efficiently protected by 
thickness 


Tavritchesky” 


armor 12 inches in 

The “Kniaz Potemkin 
10,600 horse power and is equipped with twenty-seven 
of the “Belleville” 
discussed of late. The contract 


has engines of 


bollers which have been so much 
speed is about 17 
knots an hour 

_ >-+a- > 

Marking Blue Prints. 

It has become the custom to use a soda solution, 


using it as ink, and the result is a white line not very 
different from the print. The soda on the surface of 
the paper collects dirt and the lines fade and lose 


their original intensity The right wav is to write 





THE NEW RUSSIAN BATTLESHIP 
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your figure in ink—ordinary Carter’s or any other 
fluid that is acid-proof—then take your ruling pen and 
put a blot of soda over the spot. This whitens the 
background and turns the ink jet black, and it is done 
in half the time and twice as nicely as any other way. 
The white spot is there to stay and the ink will never 
fade.—The Draftsman. 


LARGEST WATCH IN THE WORLD 
What is probably the largest watch ever constructed 


was recently compieted by the Waltham Manufactur 








THE LARGEST WATCH EVER MADE 


ing Company at its plant at Waltham, Mass. While 
the timepiece is without the dial and hands, it con- 
tains all the parts of a modern watch, and was made 
for the purpose of showing the quality and formation 
of the more delicate parts contained in a movement, 
some of which in the ordinary size are so small that 
they are scarcely discernible without the aid of a 
microscope. The cog wheels, springs, pins, jewels, set 
screws and all other pieces are large enough in the 
model to examine with the naked eye. An idea of 
the size of the timepiece is given by contrasting it with 
a watch which is shown on the pedestal at the left of 
matter of fact the 
magnified ten 


its mammoth 
latter 
times. The glass case surrounding the model is 21 
itself actually 


companion. As a 


represents an ordinary watch 


inches in height and the timepiece 


weighs 120 pounds 


“KNIAZ POTEMKIN TAVRITCHESKY.” 


Displacement: 12,490 tons. Speed: 17 knots. Normal Coal Supply : 900 tons ; also liquid fuel, Armor: Belt, 9 inches, gun position, 12 inches, Armament: Four 12 inch, sixteen 6-inch, fourteen 3-inch, 
fourteen smaller guns. Torpedo Tubes: five. Complement : 636. 
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A Superior Whitewash, 

Every spring the lighthouses of the country are 
given a coat of whitewash of a composition which is 
enduring and able to withstand the attack, not only of 
the elements, but also the corrosive action of salt 
The east end of the White House, which bears 
the brunt of the strong moisture-laden winds of Wash- 
ington, is annually coated with this wash, 

Slake half a bushel} 
of lime in boiling water, covering during the process 
to keep in the steam. After straining this through a 


water. 


The wash is mate as follows: 


fine sieve or strainer add to it a peck of common gait 
previously dissolved in warm water. Three pounds of 
ground rice should then be boiled to a thin pasty 
mass and, while hot, stirred into the above; one-half 
pound of Spanish whiting should also be added ang 
then one pound of glue, melted in a glue pot, should 
be put After adding five gal. 
lons of hot water to the mixture, it should be allowed 


into the composition. 


to stand for a few days, securely covered to keep out 
the dirt 

It is claimed that this whitewash is very efficient if 
heated before applying. In order to make a carefy) 
estimate of the amount of wash needed, it must be 
properly applied will cover 
Farmers will find this wash very use. 


remembered that a pint 
a square yard. 
ful, not only in the dairy, home, barn or any interior 
work, but also for applying to wood or stone work out 
of doors. If, however, white is undesirable for coat- 
ing a barn or other out-buildings, an addition of paint 
powder such as painters use in preparing their paints, 
made, and the results are very satisfactory, 
_ —> 0 a 
The Current Supplement, 


may be 


The Duesseldorf Exhibition which is just now at- 


tracting such widespread attention in Germany is 


again made tho 
SuprpLeMeENT. This time the Krupp exhibit of ordnance 
is treated. Mr. John B. C. Kershaw describes a new 
form of diaphragm cell for the electrolytic production 
of alkalies and chlorides. Of technological interest 
is a very exhaustive discussion of the rapid ageing and 
fireproofing of wood. The oil-fired locomotives used 
on the Great Eastern Railway of England are illus 
trated and described. In commemoration of the com- 
pletion of the Sault Ste. Marie Canal, an article is 
published describing this greatest of all engineering 
Now that the Berlin-Zossen tests have been 
temporarily abandoned, the critical review of the re 

Robert Grimshaw, should be of 
Mr. Grimshaw presents as concisely 


subject of an article in the current 


feats. 


sults obtained, by 
particular value. 
as possible the conclusions to be drawn from the tests. 
Archeologists will doubtless read with interest Mr. 
Mills’ entertaining account of his excavations of the 
Adena Mound. The Selected Formule and Consular 
Notes will be found in their accustomed places. 
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ODDITIES IN INVENTIONS. 
CoMBINATION CANE AND Wuip.—A 


versa, has been re 
cently invented by 
Mary A. Allen, of 
Fitzgerald, Ga. It 
comprises an article 
useful either in walk 
driving, and 

essentially 
eylindrical cas 
ing adapted to con 
folded whip. 
An end portion covers 


ing or 
consists 
of a 


tain a 


the top of the casing, 
to exclude all dirt and 
dust and also to serve 
handle for the 
when 


as a 
article used as 
a cane. The whip is 


into two 





divided 
hinged sections, which 
are adapted to be 
folded together for in- 
sertion into the cas 
ing, a small spring 
catch engaging the 
When the whip 
is extended for use, 


lash. 


the sections are made 
rigid at the joint by 
a sliding sleeve, which 
is moved over the 
hinge, telescoping and 


securely holding the 





same. The butt of 
the whip is threaded 
to fit either of the 








two internally-thread- 
ed portions at 
end of the casing. A 
small lug projecting 
from the butt end of the whip serves as a ferrule when 
the article is used as a cane 

A Fo.LpIna 
that the 


ack 
CANE AND WHIP COMBINED. ees 


HANpb-RAKE.—It can 
rake 


hardly be denied 


ordinary takes up an inconvenient 





AN ADJUSTABLE AND FOLDABLE RAKE, 


amount of room in a barn. A Kentuckian has sought 
to overcome this inconvenience in a ingenious 
Way. He mounts the teeth of his rake on links pivoted 
logether after the manner of lazytongs, and connects 


most 

















AN EGG-COLLECTING NEST. 


walking-cane 
which may be readily converted into a whip, or vice 
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the lazytongs thus formed with a collar sliding on 


the handle of the rake. By shifting this collar along 
the handle it is possible to adjust the width of the 
rake, and to bring the tines so close together that 
little or no room will be taken up when the rake is 
not in use. 

A MECHANICAL TUMBLER-CLEANER.—AD apparatus for 
cleaning tumblers which springs from the inventive 
brain of a Western inventor, will probably be of in- 
terest to the hotel and restaurant keeper. Brush-bear- 
ing spiral spindles are provided with piston-heads ar- 
ranged to reciprocate ina cylinder. A coiled spring, con- 
tained within each cylinder, abuts against each head. 
The cylinders and spiral spindles are contained in a 
tank of water. When the devices are not in use the 
brushes protrude from the water. The tumbler to be 

















A NEW WAY OF CLEANING TUMBLERS. 


cleaned is placed over the brush. By pressing on the 
brush the spindle is forced down, and is rotated by 
reason of its spiral formation. When the pressure is 
removed the coiled spring will lift the brush out of 
the water. 

WHISTLING AND Ringing Tor.—A new form of top 
which both whistles and rings is the invention of a res- 
ident of Waltham. The body of the top is formed witha 
central chamber. The side of the top has a single trans- 
verse opening com- 
municating with 
the lower portion 
of the central cham- 
ber. In the upper 
end of the chamber 
a sound-producing 
contain- 
ed, which is a com- 
bined whistle and 
rattle. 


device is 


The sound- 
producing device 
comprises two per- 
forated disks, 
forming an_ air- 
chamber between 
them. As the top 
spins the air is 
sucked through the 
perforations in the 
disk into the 
tral chamber and 





ee An AK 


A WHISTLING AND RINGING 
cen- TOP. 

out through the transverse opening, thus producing a 
whistling-tone During the rotation of the top a 
metallic ball or hammer strikes the disks and pro- 
duces a ringing noise in addition to the whistlirg 
sound. 

An Eco-CoLtectine Nest.—The nest illustrated is in- 
tended automatically to col- 
lect eggs which have been 
laid, in order to prevent a hen 
from eating them. The nest 
is divided into three compart- 
ments—a central storage 
chamber and two egg-laying 
compartments at the side of 
the storage chamber. The 
egg-laying compartments are 
inclined, and communicate 


with the central storage 
chamber by means of open- 
ings closed by flaps. An egg 


which has been laid will roll 
down the incline, push aside 
the flap, and into the 
cushioned compart- 
ment, from which it may be 
removed by means of a 
drawer. The usual nest-eggs 
are provided, 


drop 
storage 


fastened in 
place, however, so that they 
cannot follow the course of 


the eggs that have been 


laid. 
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A NEW SAW-CLAMP. 

A simple form of saw-clamp which can be carried 
about readily and used almost anywhere, is an inven- 
tion for which August J. Jaeger, of Phillips, Wis., re- 
cently received a patent. 

The frame of the device is shaped like the letter 8. 
At each end of this S eyes are formed for the recep- 
tion of screws. It will be observed from our illustra- 
tion that the screws move at right angles to each 
other. The one serves to operate a movable plate, 
straddling a slideway, in order to force the plate to- 
ward a fixed, flat face. The other screw serves to 
move a flat plate against a table, in order to clamp the 
entire device. 

In sharpening a saw two clamps are used, as shown 
in our engraving. Between flat boards shaped to 




















THE JAEGER SAW-CLAMP. 


conform with the saw, the blade is placed. The clamps 
are secured upon the table, and the boards contain- 
ing the saw are placed between the jaws and the 
plates mounted on the screws. The screws are all 
tightened, so that the blade is very securely held in 
place. 

The simplicity of this device and the readiness with 
which it can be set up for use are features which 
deserve special mention. 

ee 
Prizes for Inventions, 


Several prizes have recently been awarded in con- 
nection with various contests organized by the S8Se- 
ciety for Encouraging National Industry in France 
for important discoveries in many ramifications of 
science. The prize of $400 for the invention of a 
cement capable of agglomerating diamond dust for 
mechanical purposes has been awarded, while $600 
was given to the inventor of a steam superheater, 
which is considered to be a great advance upon any 
yet placed on the market. An offer of $400 for what 
is described as an important progress in the mechan- 
ical transmission of work is also made. A prize of 
$200 is offered for the practical utilization of any by- 
product used in chemical processes which is now 
wasted, and medals are now offered for the publica 
tion of papers useful to chemical industry and metal- 
lurgy. Prizes are also offered for an apparatus suit- 
able for domestic use, and capable of sterilizing drink- 
ing water, and for an effective remedy for freeing the 
vine tree from an parasite which does great 
harm to it. 

In 1898 an international competition for a paste for 
matches not containing white sulphur was announced, 
and a prize of 50,000 francs ($9,650) was offered by 
the Belgian government to tke inventor. The com- 
mission appointed to judge results has now declared 
that, after four years of careful experiment and 
analysis, it has found that none of the products so 
far submitted fill the required conditions, being de- 
fective in inflammability, igniting on all surfaces, or, 
in igniting, ejecting inflammable matter containing 
some poisonous substance. The sum already expended 
in the matter amounts to 8,178 francs ($1,578.35). 
This covers cost of printing, correspondence with for- 
eign countries, purchase of materials, analysis and 
experiment. Some American inventor ought to apply 
his mind to the problem. 


insect 





2-0-2 
Utilization of Cocoanut Shells, 


There is a chance for some ingenious inventor to 
devise a means of utilizing cocoanut shells. We are 
informed by a cocoanut dealer of New York city that 
at the present time the fiber is stripped from the nut 
and used in the making of matting, but that the shells 
are used as fuel, simply because there is apparently 
no industrial use for them. At this late day it would 
seem almost a wanton waste to destroy anything at 
all, much less cocoanut shells. The dealer in question 
would be glad to place at any inventor's disposal any 
amount of cocoanut shells for the purpose of experi: 
ment. 
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Brief Notes Concerning Patents. 
President E. R. Green, of the Texas Midland Rail 
road Company, has recently been granted a patent on 


& system of wireless telegraphy As soon as it is 


possible to do so, his railroad will be equipped with 
it 


it has been announced that the American Window 


Glass Company intends to issue a new lot of common 
stock for the purpose of obtaining exclusive American 


rights to a window glass blowing machine It is 


said that the machine dispenses with the services 


of skilled flatteners. The cost of production will be 
reduced by 50 per cent Whether any reliance is to 


be placed upon the report that the owners of the 


patent rights value their machine at $10,000,000 can 
not at present be determined The sum certainly 
seems princely 


There has been a decided boom in the cultivation 
of rice in the past year or two and many great planta 
tions have been taken up and are being put in shape 
for business through the South A large factory for 
the manufacture of the rice polishing machinery is 
about to be started in Baltimore, Md. This company 
has acquired a number of patents, mainly those of 
Oliver R. Welch, of Baltimore, which makes use of 
a system of wire mesh belts and screens, and which 
is said to do the work of polishing the rice grains 
better and cheaper than by the old process of using 
beits of sheepskin, known as the “skin process.”" Rice 
in the hull is almost black, and when the outer skin 
is removed the grain is dirty yellowish in appearance. 
Rice is used almost over the entire world, and the 
custom of polishing it is general except among the 
Chinese, who eat it in the yellow stage 

A company has been organized in Chicago, with a 
capital of £250,000 Du Vall Under 


Railway, which will operate one of the big 


known as the 
ground 
amusement features of the Louisiana Purchase Expo 
sition at St. Louis A platform capable of seating 
150 persons will be erected, and the performance will 
begin by the descent of this platform to a point about 
50 feet below the surface, although the distance will 
greater owing to certain optical illusions 
When 
the platform comes to a rest a number of realistic 
different underground 
shown, including divers at 


seem to be 
which will be introduced on the way down. 
representations of phases of 
work will be work, the 
sewers of Paris, the Catacombs of Rome, and gold and 
coal mines in operation. These different features will 
be mounted on cars which will move around the spec- 
These 


tators, coming into view one after the other 


ears will be 50 feet long, 40 feet in depth and 35 


feet wide 

4 system by which it is possible to keep in constant 
communication with a moving train, was 
Louisville, 


telephoni: 
tried as an experiment on the 


Louis Railroad, and the trial was 


recently 
Henderson and St 
said to have been eminently successful by those who 
witnessed it. The invention is that of Dr. A. D 
Jones, of Louisville, and the wire is laid either at the 
side of the rail or hung in the air, and the contact is 
made through an ingenious apparatus which consti 
tutes the main feature of the doctor's invention, and 
for which a patent was recently granted by the United 
States In th: test made a few weeks ago, the wire 
was laid nea@the track on the ties for a distance of 
over a mile, 44d as the train passed along at the rate 
of ten miles 40 hour, a number of persons in the city 
of Leubedithe tere called up on the regular local tele 
phone system& and many of them refused to believe 
that they wey holding a conversation with a person 


on a movin, railroad train It was said that the 


words were heard as plainly as over the ordinary 
wires, and there was no evidence whatever of the 
motion of the train in the transriission of the mes- 
Sage * 

Few persons have received patents for so wide a 
range of subjects as Joseph Beresford Renshaw, who 
died at Hartford, Conn., early in May. He was a born 
inventor, and in whatever walk of life he was placed, 
he immediately adapted himself to the surroundings 
and soon made some important improvement in the 
methods of doing the work. He was born in England, 
and came to this country when quite a young man 
and located in New York, where he made a number 
of improvements in loom construction and the meth- 
ods of working them. He then removed to Detroit, 
where he connected himself with the Michigan Cen- 
tral Railroad. Here his inventive faculties had full 
play, and he was responsible for a number of inven- 
tions reiating to railroading. He finally became the 
master mechanic at the shops in Michigan City, Ind. 
He later moved to Cleveland, where he had been of- 
fered a place with a firm making optical and scientific 
instruments. and made several improvements in the 
telescopes made by them. After this he devised a 
process by which molten metal was cleansed of al! 
foreign matter by means of centrifugal force, and 
another for improving the quality of low-grade iron. 
All of these inventions were of great practical value. 
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LONG DeLayep Patent Cause.—The report of the 























Special Master in Chancery in the suit of John E. 
Dubois against the mayor, aldermen and commonalty 
of the city of New York, has been filed in the office 
of the clerk of the United States Circuit Court. This 
is the last step in a case which has been before the 
courts for the last eighteen years. John Dubois was 
the inventor of a caisson which, it is alleged, Roeb 
ling made use of in building the Brooklyn Bridge. 
The patent expired in 1884. A suit was soon after 
commenced against the city of New York for dam- 
ages. Dubois began action against other municipal 
corporations, his cases being classified among lawyers 
under the general title of “Dubois vs. the Cities.” 

The case of Jarndyce vs. Jarndyce, of which Dickens 
has written picturesquely, is no more involved than 
that of Dubois vs. the city of New York, or more 
characteristic of the law’s delay. In December, 1884, 
the demurrers to the complaint filed by the corporation 
counsel were overruled, Then began the taking of testi- 
Three years were then consumed by the com- 
leaving 


mony. 
plainant Meanwhile J. 
his entire estate, which consisted partly of these causes 
of action, to his nephew, J. E. Dubois. In 1888 the 
State passed a statute empowering the cities of Brook- 
lyn and New York, and Dubois, the legatee, each to 
select a referee. For five years the referees sat. In 
1893 they at last handed in a report adverse to Du- 
Then the referees started an independent ac- 


alone. Dubois died, 


bois. 
tion in the Pennsylvania federal courts for the purpose 
of recovering the large sums due to them for services. 
In 1897 the Pennsylvania federal courts decided the 
statutory reference illegal and unauthorized, and the 
referees’ report therefore void. As a result, ten years’ 
legal labor went for nothing, and the case had to be 
retried. For a year the cause was allowed to slumber 
peacefully. Then new associate counsel was engaged. 
When two years had elapsed, dissensions sprang up 
among complainant's lawyers, with the result that 
the courts were called upon to decide what fees were 
to be received by the associate counsel. The Master's 
report which has now been handed in is simply de- 
voted to this question of fees, and does not in any 
way affect the patent litigation itself. Yet its scope 
is prodigious, for no less than 700 typewritten pages 
are needed to state what each counsel shall receive. 
When the patent cause itself will be decided no one 
can foretell. 


INFRINGEMENT BY Orricers OF THE UNrrep STatres.— 
An interesting question came up in the case of the 
International Postal Supply Company of New York vs. 
Bruce (114 Fed. Rep. 509) as to what is the legal 
status of an infringement by United States officials. 
Complainant's bill alleged infringement of certain 
patents for improvements in machines designed for 
use in the post offices of the United States, in can- 
celling stamps and postmarking mail matter. One of 
the defendants, who is a postmaster, was using in his 
office two infringing machines under leases from his 
co-defendants, which leases were about to expire and 
were to be renewed by defendants. The complainant 
had tendered to the individual postmaster, for use in 
bis office on the same terms, two machines made 
under the patent, which tender was refused. When the 
case came up, the postmaster, who is the only de- 
fendant residing within the district, alone appeared, 
and filed a plea alleging that he never personally used 
or caused to be used the alleged infringing machines, 
but that they were constructed for, and placed in his 
office: by the Post Office Department, where they were 
used ‘by his subordinates, under orders, solely in the 
service and for the benefit of the United States. The 


renta! of these machines was paid by order of the 
department from the government funds. The de- 


fendgat never had control over the leasing of these 
machies nor the renewal of the leases. In view of 
thes #/acts, the court held that although on principle 
it had no jurisdiction, and that complainant was en- 
titled to the remedy invoked, the question of jurisdic- 
tion was so far in doubt, in view of the decision of the 
Supreme Court in Belknap vs. Schild, that the plea 
should be sustained. 





IMITATION OF TRADE-Mark.—The West Indies Trad- 
ing Company adopted “El Falco” as a_ trade-mark 
designation and brand of cigars manufactured by it in 
Porto Rico. This was claimed by another manufac- 
turer as an infringement of his trade-mark “El Fal- 
con” an arbitrary or fanciful designation adopted by 
him twenty years ago, and he began proceedings to 
restrain its use, bringing out an interesting point. 
The defense set up that Falco was the name of its 
manager and they had named their brand after him 
with his permission. As a matter of fact the man- 
ager went by another name. The court said ihat 
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while it is true that the law will protect the right of 
a man to use his name in his own business, even if by 
so doing he may injure another of the same name, in 
such cases it must appear that the name was honestly 
used, and the court will permit no artifice or deveit 
calculated to mislead the public. 

Device Nor CLAIMED ABANDONED.—Where a patentee 
has made his claim 
abandoned to the public all other combinations anq 
invasions of the 
device, combination, or improvement which he claims. 


he has thereby disclaimed and 


improvements that are not mere 
But one who claims and secures a patent for a new 
machine or combination thereby necessarily claims and 
secures a patent for every mechanical equivalent of 
that machine or combination, because, in the light of 
equivalent of a 
Where 
form is not the essence of the invention, machines or 
upon the same 
principle, which have the same mode of operation, and 
which accomplish the same result by the same or by 
equivalent mechanical means, are mechanical equiva- 
lents within the meaning of the patent law, although 
they differ in form or in name. 


the patent law, mechanical 


device is the same thing as the device itself. 


every 


combinations which are constructed 


LIABILITY FoR Royatry.—The owner of patents 
granted a license to manufacture and sell during the 
term of the patent having the longest time to run, 
under an agreement that a certain prescribed period 
during the term the licensee should pay a royalty on 
all articles sold by him, whether manufactured under 
the patents or not, and reserving a right to sell on his 
own account on certain contingencies, and providing 
that the licensee might manufacture all such instru- 
ments as it was licensed to sell. The New York Court 
of Appeals held that such owner was not deprived of 
the right to royalty because the licensee transferred 
the license to a corporation, and ceased to do businegs, 
as such corporation, while it continued the mann- 
facture and sale, did so by the authority of the license, 
rendering the licensee liable to the same extent that 
he would have been if he had continued the business, 

COMBINATION OF OLD ELEMENTS.—A new combination 
of old elements, whereby an old result is attained in 
a more facile, economical and efficient way, may be 
protected by a patent. Where the question of novelty 
is fairly open for consideration under the law, the fact 
that a patented device or combination has displaced 
others which had previously been used to perform its 
function, and had gone into immediate and general 
use, is pregnant and persuasive evidence that it in- 
Where the advance toward the de 
inventors form 


volves invention. 
sideratum is gradual, and 
different combinations which accomplish the desired 
result with varying degrees of operative success, each 
is entitled to his own combination, so long as it differs 
from those of his competitors and does not include 


several 


theirs. 

Furniture Casters.—The Berkey patent, No. 318, 
533, for a caster socket provided with an interior 
spring made integral with one side of the socket and 
from the same material, the purpose of which is to 
press against the bulbous head of the caster shank, 
and prevent it from dropping out when the furniture 
is raised from the floor, was anticipated by the Kane 
& Brown patent of 1866, which the same 
spring, except that it was made of a separate piece of 
metal, and mechanically attached to the socket, holds 
the United States Circuit Court of Appeals for the 
Sixth Circuit, basing its decision on the principle that 
infringemeut cannot ordinarily be escaped by merely 
cutting in two a device made in one piece, or by 


showed 


making integral an article formerly made in two. 
Contract To Pay Royatties.—N. 8S. Keith, the it 
ventor of an improved armature for a dynamo electric 
machine, having secured letters patent therefor, sold 
the Electrical Engineering Company the right to make, 
use and sell the invention in California, Colorado, 
Nevada, Montana, Oregon, Alaska, Utah, Arizona and 
Idaho. The electrical company agreed to pay royalties 
on the sale “of all articles manufactured by it under 
said letters patent.” This agreement, the Supreme 
Court of California has just held, calls for the pay 
ment by the company of a royalty on the selling price 
of the entire electric dynamo machine, with the arma 
ture attached, and not merely of the armature alone. 





INstNcTION AGAINST INFRINGEMENT.—Where i 
fringement is clearly shown, so as to entitle com 
plainant to a preliminary injunction, and the in- 
fringing article is manufactured abroad and imported 
into this country, complainant has the right to the 
issua4ce of the injunction, and to use or publish it 
for legitimate purposes, notwithstanding the promise 
of defendant not to purghase or use any more of the 


articles. 
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RECENTLY PATENTED INVENTIONS. toggle arms connected by a pitman with a|The parts of the stand can be readily ad-ja beveled upper section, which is defined from 
rotating crankshaft. The present invention | justed so as to give the drum any desired in-[ the main and unformly straight intermediate 
Agricaitural Implements. comprehends means for conveniently and quick-| clination, the legs are contractible, section of the body by a beaded panel. The 
CORN-SHOCK LOADER FOR VEHICLES. | jy cleaning the machine, for adjusting it te HARP.—Kar. Weert... Hanover, Germany.| cover is of ogee pattern; the spout ts of 
—WuiamM A. Tra, decd, Many J. TEA,! the graduation of the product, and for taking The harp is provided with a suppert for the| polygonal type; and the handle Is of bar 
ae, Sieve, ee ee Se ee hand of the player to obtain certainty of | formation. 
peeeshock loader of the an he — aa action for the fingers. A support is provided] Nore.—Copies of any of these patents will be 
oo By wd ed hiss Bemereg Pg: Technological Advances, for the base of the harp and so arranged] furnished by Munn & Co, for ten cents each 
—_— ' ' ‘ hic __|that the strings will be disposed of obliquely] Please state the name of the patentee, title of 
wheels are temporarily secured to a wagon; GLASS-FINISHING MACHINE.—LANcING to the hand of the player, thus greatly facili- | the invention, and date of this paper 
and upon the wheels a rocking frame is pivot-|T. ZiIMMerLY and HeNkyY KNigkiem, 195 Me . . = ‘ 


frame can be con 
rocked 
frame 
effected 


ally mounted The rigidly 


nected with the wheels so as to be 
by their 


and wheels 


rotation Disconnection of the 


can be automatically 


gineering nts. 


MOTION 


VALVI 
2516 Avenue D 





improverm 
GEORGI M SCH WEND, 
ham, Ala The in 
cylinder 





Birming 


yention consists in providing the 


heads of a steam-engine with co-acting exhaust 


valves which are alternately opened and closed 


by the piston through the medium of con 
necting-rods rhe exhaust-valves control the 
exhaust-passages A jacket or casing com 


municates with the exhaust-passages and 
wholly or partially 
inder An exhaust 


air or to a 


surrounds the steam-cyl 


leads to the outer 
this 


valves is 


opening 


condenser It follows from 
construction that the 


effective 


action of the 


more than usual 


Electrical 
SHADE-SUPPORT EKN 


Apparatus, 


EST \ LIVET 8 


Bush Lane, Cannon Street, London, England 
‘theginver tor has sought to provide means for 
directly and detachably connecting to the bulb 


andescent lamp a useful or 


of angel etric it 


ornamental article or one serving both an 


ornamental or useful purpose, such as a shade, 


transparency OF reflector he invention is 





more particularly designed to enable a light 
reflecting and diffusing shade or globe, con 
stituted by a spirally-coiled rod of glass, to 
be secured to the lower portion of an electric 
incandescent lamp-bulb in such manner that 


and the 
obscured 


the place of fastening is concealed 

light of the lamp in no 
MEDICAL ELBECTRODI 

Wallingford, Vt rhe 


way 


Mar 
invention is a 


GeoRGE G 
SHALI 


new and improved electrode especially de 


signed for the use of physicians in treating 


diseases of the stomach The electrode is of 


simple and durable construction, but aims to 


permit convenient cleaning, and 


readily swallowed by a patient 


Mechanical Devices. 
rABLE OR MEAT CUTTDR FRED 
Manhattan, New York city The 


VEGE 
ERICK Bark 


shell or body of this device is constructed in 
upper and lower separable sections, so that 
the interior mechanism can be laid bare at any 
time whenever it is desired to clean the work 


clamp of novel 
holds the 
manner 


ing parts. A 


employed, which sections 


a liquid-tight 


WRENCH Roserr J. Cossmnoom, Lead 


ville, Col rhe wrench is of the fixed-jaw 
and sliding-jaw type Novel details of con 
struction have been devised which adapt the 
wrench for quick adjustment and permit its 
parts to have a wide gripping range The 
device is particularly well adapted to grip 
and turn pipes and bolt bodies in small spaces 
SAFETY SUSPENDING APPARATUS FOR 


ELEVATORS 
Victoria 
worth has 
gear for mine 
like, whereby 
ing in 


is so 


HAINSWORTH, 2) 
England Mr. Hains 
safety-catch 


RoBINSON 
Hull, 


invented an 


Street 
improved 
and lift cages, skips, and the 
from fall 


o prevent the cage 


ease of an accident The safety-gear 


designed that when the tension of the 
action 
bind 


powerful 


ceases to retain the 
the safety 
against the 
that any appreciable 
vented, the « 


rope gear out of 


catches will be caused to 


guides with a grip so 
fall 


age being 





the cas 





e is pre 


securely supported at 


whatever height it may happen to be when 
the breakage occurs 
WASHING-MACHINE.—Gen, Ovon GurtaR 


Columbia, Mo The 
ment in that 
ed both for laundries and 
perforated rot: 
within a 


invention is an improve 


class of washing-machines adapt 
domestic use A 


drum is rotate 





adapted to 


clothes o1 


ceylind ical casing, the 


other fabrics being alternately immersed th 
and raised out of suds-water at each rotation 
of the drum 
REVERSING PULLEY MECHANISM 

Josep Daruinc, Chicora, and Cuartes C 
ELLENBERGER, Jn., Peachville, Pa The object 
of the invention is to provide in connection 
with a shaft which may be operated continu 





;on the arc 


| Col 


shaped to be} 


| be easily 


onstruction is | 
together in j 


j}especially to the 


ously in one direction. a pulley operated by 
the movement of the shaft, and caused to} 
turn in the same direction as the shaft or 
In a reverse direction The mechanism for 
effecting the reversal of the pulley may oper 
ate as a clutch to permit the engine to run 
freely in starting 
Metallurgical Apparatus. 

ORE-BREAKER.—Atnerr C. CauKins, Los 
Angeles, (al This invention is a simple ore 
breaker and crusher arranged to be turned by 
hand, and especially applicable to the uses 
of assayers The device is of the type in 


Which a stationary and 
ranged in angular 
88 to form a 


vibratory jaw are ar 


relation to each other, so 


tapering throat between, the vi 


bratory jaw being oscillated by a pair of' 





chanic Street, 


tion is an 


Cumberland, Md. The 
improvement in finishing 
tumblers, 


inven 
the edges 
of such articles as 
and other 
are rough 


stem-glasses, 
when blown 
One of 
invention is 
means of a 


which, 
and uneven 
the 
glory-hole by 


ware pressed o1 
the essential 
the provision 
retort-vaporizer, 
along and constitutes 
and the 
The tube is curved 
the tumblers, so that 
from end to end in such man 
vaporization of 


features of 
of a 
extended 


whose tube is 


one side of the receives 


full heat of the 


glory-hole 
retort 
traveled by 
it will be heated 
ner as to secure the desired 
the fuel 
PAINT-OIL 
THE SAME 


AND 
JoHNF 
Marine oil, 


PROCESS OF MAKING 
Kress, Colorado Springs, 
acid, white 


acetie copperas, 


and litharge are mixed together Manganese 
dioxid is dis 
of heat The 


with 


solved in benzin by the aid 


thus formed, together 


added to the 


solution 


sugar of lead, is ingredi 


ents first mentioned The entire mixture is 
stirred and allowed to stand, whereupon lin 
seed oil, turpentine and chlorid of lime are 


added 

TEMPERING-BATH. 
West Shefford, 
the inv 


JAMEes BE 
Canada 
provide a 
hardening steel or 


LAWRENCE, 
Quebec, 
and im 
other 


ntion is to new 


proved bath for metal 


lic articles, tools and 
the like 


of which is 


especially such as dies, 


Superimposed liquids are used, 
buoyantly 
hardened By 
two liquids, 
gravity than the 


article is 


one 
supporting 
employing 


cupable of 
the article to be 
au bath 


composed of one of 


is of article 
rendered self 
relatively to the 


greatel 
hardened, the 
adjusting as to its 
hardening 


specific 
io be 
position, 
liquids employed. 





APPARATUS FOR CALCINING PLAS’ 
AMBKOSE LAWRENCE, Acme, Tex Prov'sion 
is made for keeping clean the inner «su ‘face 


ventilating the drum 


operation by 


drum, for 
calcining 
from the 


of a revoluble 


during the 


the vapor arising plaster, and for 


easily removing the material after completion 
of the cooking operation The several parts | 
ot the apparatus are arranged to secure 
strength and stability to the shell of the re 
voluble drum The material to be cooked can 


and the 
adapted to 
which the cooked 
discharged from the drum. 

SETTING MOSAICS 
York 
attend the 


into the 
devices are 
through 


introduced drum, 


vapor-ventilating also 
serve as the means 
materials can be 

MEANS FOR 
ALCAN, Manhattan, 
jections which 


FELIX 
The ob 
method of 


New city 


usual 


setting mosaics in cement Mr. Alcan seeks to 
overcome by providing means which permit 


the workman readily to detect a wrongly placed 
ques in 
mistake can be 
and also to facilitate 
backing 


mosaic when setting the 
that the 


cement 


piece of 





the bed, so 
before the 
the stripping of the 
effecting a 


has set, 
around the set 


mosaic, thereby considerable saving 





of time and labor 
Railway Appliances. 
CAR-WHEEL.—MApison T Davis, Jn., 
Charleston, W. Va The invention is an im 


and 
mines, 


provement in car-wheels, particularly in 


and relates 
means for lubricating the 
with a hub having a 
the lubricant and provided at its inner 
inwardly 


edge, 


wheels designed for use in 





wheels. Combined cham 
ber for 
end with an 
in its inner 


ing at its 


projecting flange notched 


is a lubricating bushing hav 
end a head abutting the 
Ijacent to the with 
their outer ends 
flange of the hub and 
ends adjacent to the 


inner 


flange and provided ¢ head 





perforations which register at 
with the notches in the 
discharge at their 


end of the 


inner 
bushing 
FOR LOCOMOTIVES 
Brooklyn, New York 
block systems 
improved emergency 


inner 
EMERGENCY-GEAR 
WILLIAM W. Murcn, 

city The invention 

for railways A 


relates to 
and 
preventing 


new 
provided for collisions by 
shutting off 
to bring the 
action on the 


automatically steam and apply 
ing the brakes 
still, without 


engineer in 


train to a stand 


any part of the 


danger-signal has 


case a 
disregarded 
RETAINING-VALVE 


Water V TURNER 





The object of | 


which | 


| ly for 


carrying off | 


} 


| object 


been | 


and FRANKLIN C. FarquHMarson, Raton, New! 
Mexico These inventors have devised an im 
proved Westinghouse brake retaining-valve 


reservoir 
retaining 
control of 


connected with the 


exhaust of the 


auxiliary 


triple valve The 


valve is so completely under the 


the engineer that he can at all times know 


whether the retainers are all on or off The 
that the brakes are uni 


applied on all the 


arrangement is such 


formly ears of the train 
Sliding of the 

The engineer 
maximum 


are set. 


wheels is largely prevented 


cannot more than the 


apply 


pressure to which the relief-va'ves 


Musical 
DRUM-STAND 


Instruments. 





HELLENK 


supports 


ALERT B 
This 
desired 


AMP, 


Cleveland simple device 


a drum at any height from the ground 


and the | 


|} of the 


iiting the manipulation. 





Miscellaneous Inventions, 

PENDANT SOAP-HOLDER. Rorerr HH, 
NBAMANN, Manhattan, New York city. A 
longitudinal member provided with an anchor 
for holding a free bar of soap and composed 
of a number of separate cords each capable 
of use independently of the other, is the essen 
tial feature of this device. In washing the 
hands the bar of soap is drawn down. In 
clean the dirt from under the nalls 
the ends of the fingers are scraped upon the 
cord, 

CURETTE.—CuarLtes W. SpavuLpine, Car 
roll, lowa. The curette comprises a handle, 
a member of spring metal secured by one of 
thereto and terminating at its other 
end in an endless loop for the purpose of 
avoiding free ends. <A portion of the loop is 
spirally wound into a general olive shape and 
is provided with a scraping edge. 

FOLDING TABLE.— Epwarp P. Van AL&- 
TYNE, Jn., Kinderhook, N. Y The invention 
provides a folding table especially adapted to 
trunks, and like supports, 
for convenience in reading, studying, 
displaying and the like. The table 
is light, effective, adjustable to 
various sizes of supports. 

PUNCHING-BAG r LATFORM. 


order to 





its ends 


chairs, 
writing, 


rest upon 


samples 


simple, and 


SAMUEL 


TREINIS, Manhattan, New York city. The 
punching-bag platform is rigid and strong, 
when supported from a wall or the like, and 


that it can be readily adjusted to 
take up possible wear in the joints or connec 
The device is adapted to fold compact 
transportation. 

APPARATUS AKEEMAN, 
Cal. This game apparatus is more 
especially designed for use as parlor clock-golf, 
is arranged to afford to play 
ers. Considerable skill is required to play the 
| game 


so arranged 


tions 

storage or 
GAME 

San Diego, 


Jounx 8 


and amusement 


successfully 
AS-BURNER 
British Columbia, 
designed for 


GEORGE 
Canada, 
use in 


LUND, Victoria, 
This gas-burner is 
heat water and 
generate steam, but Is also adapted for heating 
devices and articles, the arrange 
that the gas is utilized to 
the fullest advantage and very economically. 

BLANK-CARTRIDGE HOLDER 
J. Suimer, Freemansburg, Pa. The 
constitute a portion of a cane, 
support, belng adapted to re 


boilers to 


various other 
ment being such 
MILTON 
holder 
may pistol, 


cannon or other 


tain a blank-cartridge in position to be ex 
ploded by contact with any suitable, nearby 
object 

GARMENT FASTENER AND SUPPORTER 


Portland, Ore 
This improved fastener, besides supporting and 
fastening together the and skirt of a 
will hold the detached waist of a 
such as a shirt-waist, smoothly down in the 
back, and permit removal of an 
garment without releasing the underwear. 
looks and eyes are dispensed with. 

BALLOT-BOX. 
land, New Zealand, 
improvements in 
voluble drum 

such as marbles 
which the inventor 
provision of a simple, 
ranged to permit voting to be 
without any possibility of tampering with the 
contents of the drum or box. 

EYEGLASSES JouUnNn Malden, 
The invention means for 
fastening the spring and guard to the stud of 
eyeglasses, and particularly to a device to 
prevent the accidental loosening of the screw 
which is employed to effect the connection 

NON-REFILLABLE BOTTLE. 
BLOCKER, Ohio In the 


WINFIELD L DINSMOOR, 
waist 
dress, 


dress, 


the easy outer 


Auck 
relates to 


Henry Drovur_epar, 

The invention 
ballot-boxes wherein a re 
is employed to contain suitable 
and the like One 
has in view is the 
compact 


objects, 


structure, ar 
accomplished 





CARTER, 


Mass relates to a 


SAMUEL D. 


Columbus, bottle-neck 


is a holder and a tube having a closed upper 
end and an opening intermediate its ends 
The tube is adjustably fitted in the holder 
and the holder is capable of closing the open 


ing Within the tube is a 
valve. A weight Is arranged beneath the valve 
and capable of entering the tube to open the 
valve 


ROLLER-BE 


spring-actuated 


ARING.—Joun D. Twiees, Jn., 


Manhattan, New York city. The invention re 
lates to axle journals and bearings for roll 
ing stock, and other devices and machines. 


The bearing is arranged to reduce the friction 
minimum, to held the rollers 
when opening the bearing for ex 


parts to a 
in position 


amination or repairs, to insure a proper lubri 
cation of the parts at al! times, and to render 
the bearing dust-proof 
Designs, 
COFFEE OR TEA POT.—Ilenry Nurrizio 
Manhattan, New York city The pot is of 
cylindrical shape and has an ornamental en 


base to a 
end of the body the body is straight 
this upper point the body 

outwardly and upwardly inclined, 


larged base From the point near 


the upper 
and from 


ally, 


Is gradu 
forming 
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Busi ness and Personal Wants. 


READ THIS COLUMN CARRFULLY. | Y.--You 
will tind inquiries for curtain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 3090.—For manufacturers of c'ay 
amoking pipes. 


AvT0s.—Duryea Power Co., Reading, Pa. 


quiry No. 3001. 


In For manufacturers of exten- 
sion bit holders. 


For hoisting engines. ¢J. 8. Mundy, Newark, N. J. 


y No. 3002.—For manufacturers of rubber 
acs: shaiting. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 
inquiry Ne, 30903.—For machines for making 
typewriter ribbons. 
Handle & Spoke Mchy. Ober Mfg. Co,, 10 Bell 8t., 


Chagrin Falls, O. 


Inquiry No. 3094.—For manufacturers of electric 
and gasoline motors for automobiles, 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry No, 3095.—For monufacturers of a ma 
chine tor weaving straw for bottle wrappers. 


Die work, expermmental work and novelties manufne 
tured. American liardware Mfg, Co.,Ottcwa, Il. 


wiry No. 3006.—For machinery for 
ona printt # paper caps for milk bottles. 


cutting 


We design snd build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve 
land, Obio. 

Inquiry Ne, 3097. 


For machinery and supplies 
for a canning ftaetory. 


Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 49 Varick, cor. 
Spring Sts., N. ¥ 


Inquiry Ne, 3098. 
paper bags with wire 


For a machine for fastening 


IDEAS DEVELOPED 
work for inventors and others. 
Hudson Street, New York 


Inquiry No. 3099.—For 


metal boxes 


Designing, draughting machine 
Charles E. Hadley, 584 


manufacturers of smal! 


Manafacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquire No. 3100, 


outdoor service, 


For ar invalids’ tricycle for 

Clippings of everything printed on any subject in the 
American and foreign press. United States Preas Clip- 
ping Bureau 158 Lasalle Street, Chicago, Il. 

Inquiry No. 3101.—Yor manufacturers of ma 
chines for making locust pins u-ed in shipbuilding. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oli 
#ngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 8th Street, New York. 


Inquiry No. 31¢ 
patent cash drawer. 





.—For manufacturers of Wood's 


The best book for electricians and beginners in olec. 
tricity is “ Experimental Science,” by Geo. M. Hopkins 
By mail, #4. Muon & Co., 


publishers. 461 Broadway, N.Y 
Inquiry No. 3103. 
pans. 





For manufacturers of vacuum 


I offer for sale or lease my plant, 
machinery and stock. 


with building, 
For further pariiculars address 
John M. Mayer, ®r.. 
Rondout, N. Y. 


inquiry No. 3104.—For a caiculating machine for 


counting metallic buttons. 
WANTED.—An established steam specialties 
pany desires to purchase some patented spec 
merit. Write, giving full particulars, 
Bux 773, New York. 
nquiry Ne. 3105.—Vor 


large letters into soft metal. 


oom 
alties of 
to Specialties, 





a machine for sinking 
I am ready to receive orders for all kinds of loev- 
mobiles and automobiles at prices to suit the times, 
Address John M. Mayer, ®r. 
Rondout, N.Y. 
auiry No. 3106.—For manufacturers of a ra 
alts tor hanging wall paper. 

WANTED.—A bright, active young man as assistant 
superintendent for a large machine shop, to take charge 
of eli tools. Must bea bustier and familiar with modern 
practice as to cutting speeds, etc. State salary and ex 
F. W. Box 773, New York. 

Inquiry No. 3107. For manufacturers of engines 
and boilers for power and heating purposes. 


perience. H. 


FOREMAN BOILER MAKER WANTED First class 
man wanted for a modern shop building marine and 
stationary boilers, and doing bower and iron ship re 
Applicants will please state age, experience 
nationaiity. and give names of previous employers 
This is a good position fora good man. Address P. 0 
Hox, ® 


p irs. 





Boston. 


Inquiry No, 3108.—For lead casings four or five 
* in height and two and one-half inches in dia 





t?” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application, 

Inaniers No, 31090.—For manufactarers of collars 
ible lead tubes 
3110. 


the pulp. 


Inquiry No. 
fiber fro 


For amachine for separating 


Iequiry 
powder box 


inquiry No, 3112.—For makers of 


ceiling f 


wiry Ne. 211 For manufacturers of serub 
lacking and clothes brushes 
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AND BACH BEARING THAT DATE. bye and making same, blue, ¢ De la 
Harpe 707 S82 
[See note at end of list about copies of these patents.) Lye a we same, triphenyl-methane, 
ch 
Dynamo brush mechanism, W. L. Bliss 
Faves trough hanger, H. Pope 
Abrading I J. M 707,621 dging device, Rostochil 
Ale r ‘ kK j means ‘ie beater, W. G. Browne (Reissue ) 
thereof, liqt ing, J. 1 ‘ 707,633 Wlastic material which cannot be readily 
Al ther liquid gases, vessel for hokling punctured, manufacture of sheets of 
and shipping liquid, J. ft Place TOT 4 flexible, V Belledin 
Alkey eaffel ual making same, | Ach 707,812 Bleetric battery, BE. A. G. Street * 
Amelgamating metals, IP A. Avapp i Electric discharges, rotary apparatus for the 
Amaigamator, BE. J. Kiss production of diffused, M. Otto , 
Amelgamat YP. A. Koapp setrie furnace, oscillating, P T. He 
\l ting post, H. | Farwell roult 
Atomthet ipparatus last H. Niet tric switch or cut out, J. A. Heany 
‘ ' pt la M. K H ectrode, storage battery, H. Woodward 
Awh tr anal ! tising dev oO, J ctrolytic cell, A. Sommer 
met ‘tromagnetic awiteh,, J. L. Creveling 
Axl hici i 1 & Matthev ’ ctromotive force, means for generating 
Hug fill u bi tutes Jf counter, H. H. Dow : 
j rt ; J. I : 707,802 Electrotherapeutic battery r. J. Duon 
Buliog 1 Good & 8 T0T7,917 Klevator, BE. R. Gill 
Buling res ! | S. Mend TOT, Tum Ellipsegraph, D. L. Gregory 
Diu the smut ' f playing I Acmp Engine, W. G. Cowan, et al 
shall Bngine, T Conlin ° 
Bank, saving I sci il Engine lubricating apparatus, E I Mc 
Basket Ton hine for making I Kaig 
Lindt Engine stop motion, steam, 0. Williams 
he ing antif mi, Seagray & Iliott Engines, fuel or other reservoir for inter 
hearing, shaft r axl J. ¢ levine nal combustion, ¢ ©. Hedstrom 
Bed web, F. M. Tinkhan 707,807 | Engines, water cooling and circulating ap 
erry box, C. BI tor 707,866 paratus for explosion, E. Estcourt 
I 1 Iriving hanist ‘ li. Spauld Envelop, J E itagerald 
ing 707 872 ilvener, four horse, J. W. Sayre 
Bicycle saddles utif ti ver for Ww pansible stopper RK. I S. Doggett 
‘i Hughes Eyeglass guard, J I Coombs 
Killing machin Bb. OW Perkins Eyeglass nose piece, ¢ 1 Wall 
Boller mbustion apparatus, steam, J. KR Eyelet setting machine, |} A. Rumney 
Fraser 707,911 707,64 
Boller furnace steam Patterson & Fabrte Bee woven fabric 
Barks 707,865 | Fan, electric Hawkins & Flint 
Boil water gage, steam, D. W. Rockwell. T07,043 | Fastening device, F A. Fairbrother, Jr 
Hook support or copy holder, G. W. Saw Fastening device P. Kleber 
yer Faucet and automatic graduate, measuring, 
ottl: cap, F. Recht G. J. Adams 
Hottle cork wiring machine, ¢ J. Warren Feed water heater, G. Florack 
Hott he orking machine ( J. Warren Fence post, metal, ¢ ( Hagermatr 
Hottlh: filling machin ‘ J Warren Fencing, woven wire, A. W Wellman 
Ktettie, nou refillabl i} Burne Filter, 1} Bommarius 
Keotle washing machine L Warren Filtering apparatus, ( Baechler 
Rettling machine ‘ I Warren Firearm eafety attachment, J. I Herndon 
Bowling alley pin, EB. ¢ Phillips Fire escape Ss. B. Parker 
Hor.: See collapsible bex Fire truck and ladder, H. W. Lioyd 
irake beam, ( Vanderbilt 707,658 Pish, et« reducing or rendering, E. R. Bad 
Brake handlk iH. W. Gibbe, 707,002 son 
Brick and tile for walls ets ombined, D Flanging machin J. H. Vandersiice 
Anderson 707,815 Flow reducing device, J. W ethery 
Bricks, treatment of refractory S. Zuck har pressure regulator, Seyer & Pratt 
schwerdt 707 ebair, portable, B. J. Harrison 
Brush and comb. ombination, ( ! Flem P« or head supporter, D. E. Morgan 
ming 7 Rr ~ warmer, vehicle, Dunham & Fox 
Cable rope equalizer, W. H. Beet 7 Forcing frame or like sash or window, G 
Caleulator, ft W. Sibley 7 Knochenhauer 
Can dipping machir I Harringt 707 Foundry pattern clamp, E. J. Kiss 
Can opener, M. B. Duncan Wi), T0T,5601 Fuel, apparatus for combustion of, (¢ Ol 
Candy coating device P. Panoulias 707 84 sted 
Canteen, G. M. Spence T07 Fuel compound, J. H. Ricker 
Car, ballast spreading, W. R. Scott 7 Furnace, ( F. Smith 
Car upling, automatk A 4. Rosengren. 707,72 Furnaces, apparatus for supplying fuel to 
Car friction draw gear and buffing appara G M Warner 
tus, railwa s. | Bust Furnaces, reversing valve for regenerative or 
Car heating «yetem, 1 H. Gold similar, A Fischer 
Car underframs railway, H. R. Keithley Garment supporter, 8. ¢ Pearsotr 
Carbureter, W Betsel Garment supporter, Walton & Harner 
Carbureter r. . J. Leckban Garment supporter, J. Sulebacher 
Carpet seeure stair, W. Kernochar Gas and steam convertible engine, G. Dahl 
Carriag folding baby 4. G. Greer berg et al ( Reissue.) 
Carriage top and curtain, W. BE. Glessner Gas filter B WwW Harris 
Carrying device J Moeller Gas generator, acetylene, Newlin & Mathi 
Cart and tnaect cateher eombined road, M Ben 
Kh. Gootng Gas, manufacturing illuminating, ¢ W. Is 
Cartridge sheil bas \ I Duncan 707 G81 bell 
Cash registers Locking device for tl Gasolene engine, E. T. McKaig 
operating cranks of, ¢ Laurick 707,008 Gate Ww H. Wright 
Cathete embalming, W W Harris 707,775 Gear tooth cutter, O. W. Plant 
Celling structurm composed of beton and Gear, variable speed, H. I Northrop 
iroe t Henne bique S. Baker 
Chain making machine I Wirtz “l arrangement for W r 
Channeling machine A. B. Powler i er 
Charging switch M. R. Hutchison annealing apparatus, plate ™ % 
Check 1 k koop I Alby MIXON seescces 
Checks, et means for certifying, J. 8 Governor adjuster, centrifugal Melutosh & 
Alexanel 707,801 Seymour 
Cheese, manufactur {t, F. A. Hurd 707,698 Governor for fluid compress rs, automatic, J 
Choeolat iting lipping machine, G. J P. Fillingham 
Hicks 707,777 Governor, variable speed, ( A. Huffmaster 
Clear bene Hing machine Arnold & Grain drill, O. A. Poirter 
Cranston Grain drill, G W Compton 
ur bunching machi Welerbach & Dick Grain drill shoe, H. Funk 
son Cirat G. Maag 
Cigar benching machi i, R. Williame (irate and grate bar, W. McClave 
Cigarette machis ( t ar Girat roller, J. MaecCormack 
Cigarett n hi iutemati stop mechar Grinding machine, J Bath 
lem, G. Ferra Grinding machine, twist drill, ¢ A. Chand 
Cigarette machine tota measuring mech er 
aniem, G. Ferrari Gun cleaner, G. H Garrison 
Ctreuit breaker, | Benzinger Hammer, pneumatic, C. H. THaeseler 
Ctreult closing device B. Chane Harness attachment, N. Herbrand 
Clamp, W. T. De Wortl Ilurrow, sulky Pr t. Christensen 
Clamp, J ‘ Smit! Harvester, grain, H. P. Finley 
Clasp or buckle J. Sulzbacher Hat sweat band, ¢ L. Johnson 
Cleaner See gun cleaner Head covering \ Boullly 
Cloth steaming machine \ Tr. Sarfert Head or search light, H. H. Taylor 
Clothes banger, A. W. Van Demark Heater, radiator, or stove, T. P. Keenan 
Clothes hook, A. H. Cobt Heating apparatus, E. Gerrard 
Clothes line holier, A. H. Jones Hide securing apparatus, H. Y. B. Duff 
Clothes wringer, | Hl. Perkine Hinge joint for seating, F. 8 4 
Clutch, I Ww Jones Hoisting apparatus, FE. H. Watlington 
Clutch mechaniam, G. Ferrari Hotsting engines, derrick swinging attach 
Clutch, variable ape Ww 5. Wood ment for, A. Lambert 
Coal breaking machine Le de Bertier «de Hoof trimmer, W. 8. Casterlin 
Sauvigny 707,045 Horseshoe, ( A. Judsen 
Coatings, machin for applying J. B. Me Hydrocarbon burner igniting device, G 
Keown ane 
Coffee pot, H. Nutriat liydrocarbon burner vapor generating ap 
foeln controlled machine, Hall & Stauffer paratus, T. J orde 
Coke drawer, D erguaon lee carrier, R. Bradley 
Coke oven, W T Gates Insect destroyer, C. T Parrish 
Collapsitie box, ©. Fell Inaole A. ©. Rounds 
Collar for hyrses or the lke J. Abrendt Ironing machine, I. Harris 
Collars, drying R. Cluett Keyboard machine, T. W. Otto 
Comb 4. B Dargin TOT, 363, Kinetoscope, projecting, W. Latham 
Comb, W Kronhelm R Knife: See loom picker’s knife 
Com postition matter, J. Murphy Knitting machine needle, R. W. Scott 
Cerveyer, endless, W. L. MeCale Knot tying implement, H. D. Colman 
Conveyers, driviag mechaniam for portable Label affixer, G Howard 
Ww | Me Cale . 707,614 Label affixing device, G. EB. Howard 
apparate m, J Foreman 707,688 Label affixing machine, W. F. Marresford 
Conover 707,005 Label holder, G. BE. Howard 
Copy holder, J. ¢ Whitescarver 707,062 Labels to bottles, machine for applying, C 
Copying cloth and frame, letter press, L J. Warren : 
Blersach Labeling machine, bottle, W. EB. Pettee 
Corset cover, W. Golding Lamp burner, T. B. Abbott 
Cotton cemprecs, J. L. Denton 707,679 Lamp, mercury vapor, H. N. Potter.707,975, 
Couch and folding ted, combined, D. T Lamp suppert, electric, C. M. Stead 
Owen 707,028 Lantern, signal, G. H. Bradet 
Coupling, Carter & Wausfeld 707,674 Laat, J. D. Winchester 
Coupling, FF. A. Wareham 707,001 Lathe centering attachme nt, J. M. Flem 
Crate, folding, Greer Gore TOT. O10 ing » 4 
Crate, shipping, EB. BE. Williams . 707,065 Leather stretching clamp, J. Schneider 
Crupper, G. Schnetder TOT,868 Letter bo, BE. Coursen 
Cuff holder, & MeCay 707,015 Linotype machine, Mergenthaler & Hoof 
Curtains, device for holding spring ac nagle 
tuated, J. H. Milana P TO7T,6°9 Liquid cooling or heating 5 agpemntes, J. Neu 
Cut out, aatomatic, G. BE. Andrews T07 804 Lecker . 
Cutter: & gear tooth cutter Lock, H Bryda 
Dental form for holding teeth, R. J. Wen Locomotive boiler, C. Vanderbilt 
ker 707,810 Locomotive loading device, G. Hoffman 
Depliating compound, HH. 8. Blinn. . 707,053, 205 Loom fixer’s knife, C. Foster 
Depilating process, if, 8. Blinn 7.964 Luggage carrier, J. A. Britton 
Depostter, double stroke, D. M. Holmes 707,500 Lumber conveyer, KH. E. Thomas 
Detachehic handle for caskets, boxes, ete., Mall catcher, C. BE. P. Hobart P 
c ¥ TO7T,600 Manure fre apatite or similar miners! 
Door faste . A. B. Mende niall TOT a8 phosphate, manufacturing, Wibergh & 
Door hanger, W. Louden 707 AHS UE Sic ides onan enon suede 
Door plate, C. D. Brooke..... eee 707,546 Match boxing machine, A. B. Ellinwood 
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Truss, hernial, J. H. MeKague. 
Turbine, steam, R. Schulz.... 
Typewriter, W. H. Campbell 


:. 107,619 ALL others imitations. 
- 707,727 | 40,000 in use on high pressure. 





or making joints in i one pe pes, steam +) ¥. pipes, water 
pes, compressed air pipes, and putting aroun 
Hs and a re headers, bolts abd nuts, 





Ty pewrit ing machine, E. M. i = ; : : ; 707,817 HERCULES oat WORKS, Hs teed = Sao. — 
Typewriting machine, J. H. Vink.......... 707,882 x * 
Umbrella runner, W H. Gaskill.........0.5 707,838 Springfield. Mass. 





Undervest and corset cover, corobined, C. 


Dufour nas o6ebenaehiae Perrrerrr Tri y 707,558 BURNT wooD 
Valve, brake, G@. GeemeGiiec o0:cdctsssodeens 707,581 
ONLY TRUE a gate, electric wee uted, A. Orr.. hee YROGRAPH and LEATHER 
falve gear, White 4 AP BOE . o coc ncnceses 707,995 
SANITARY UNDERWEAR | Vaive wiechanism, water heater, A." iuerikle Toros | ENGRAVING. 


PIPE-JOINT COMPOUND. 


Joints can be easily taken apart after years of use 
even when the pipes are rusted. Manufacturers, 


4 ghee 
4 4 
5 4 
5 

; 4 
: 4 
DIXON'S 
7 4 
4 
; 4 
7 4 
4 { 
4 { 














Jehicle driving mechanism, road, W. machini engineers, contractors and com- 
iat aaa V £ ‘ 
~ Taylor, Jr a £00 666500 066e00eSS 707,984 PANOK OUTFITS ONLY $3 panies freely use and endorse it. Booklet free. 
SPECIAL LIGHT WEIGHTS FOR SUMMER Vehicle, motor, J. H. Hoadley......+-s0+++ 707,695 ss i . 
Vehicles, chain adjusting device for mo- PANOK JUNIOR OUTFITS $2 ee ree ene co, 
Mlustrated Catalogue Free. “a eS ~~ aes ++» 707,923 ersey ty, N. J. 
; an ay A agg eR rie'uog | GUARANTEED PERFECT, READY POR USB. |bicmemimmutntstrisnitnditsitni i 
- 416 Ww. st 28 i Street Wagon running gear, J. E. Bennett........ 707,896 
NEW YORK: 1155-157 Broadw Washboard, McPherson & Burich........ . 707,861 WE PREPAY EXPKESS CHARGES, 
Free | Washboiler attachment, 8. B. Woodford. 67 


c ° B4 Pultor rit : : 
BROOKLYN: 604 Fu mn St t Washing machine, J. G. Gibbs..... 


240-232 Boylston Street Washing machine, C. F. Schmidt ba Can, Earn ‘Money BER FIRST MONTH 


BOSTON: 
PHILADELPHIA: 924 Chestnut Street Washing machine gearing, J. H. Ste anfie id. IT’S SIMPLE. of N.Y. J, 
CHICAGO: 52 State Street Wat barsker = making tool, L. J. Williams. 707, ag? Anybedy can work it. "ae wr series am shine 













Water gate, D. N. B. Coffin..... ° . 707,825 | We carry in moge all ma- ge writes: “I 
Agents In all Principal Cities Water wheel, submerged, G. Marburg. : 707/857 | terials, plain and designed ay” Hn ndreds 

Weeder tooth fastener, G. A. Niles....... * 707,624 pw HY Also thi 

Well casing perforators, automatic stop most beautiful finish 





nano | novelties. 














and lock for ofl, T. E. Clark.......... 707,552 paieware, bi 
Well tube sand screen, C. Monje AU. cccvecs 707, 611 F. F. RICK £ cg Y ith gold, 3 
WireCioth, WireLath, fh | Bet cit, Na ai wate Be, Bolte BY. Yo FREE, 
Wheel clamp, E. J, Napier. .g.....ccesesees 707,711 Ovignnaters mm Eysegrapny. Writ 
ire iot ire at Whiffietree, R. W. McKigigy:.........c0se. 707,796 | CATALOGUES PRES, Guaranteed Perfect. - @.enst #60, Pang ony 4 an ily 
Whiffietree hook, C.-Y. rover. 6006s cesece 707,779 








inism, 7 ELECTRIC LAUNCH MOTOR, — THE|— 


W. F. Ptueger eeeees 707,718 | design in this paper is for a motor of unusual simplicity 
Winding machine, R. C. & F. L 707,684 | of construction, which can easily be built by an smeatous 
Window, H. Vettel ae ... 707,808 | at small cost. it is intended for a boat of about ‘eet 
Wire stretcher, ER. B. Swarm......... .. ee» 707,782 | Over all and 4 feet 6 inches beam, drawing 15 inches, and 


° 
Electrically-Welded 
7 F 4 : | Woven fabric, W. T. Smith...... - sees 707,871 | is capable of propelling such craft at a speed of 7 miles 
Wire a rics Seeman, ©. J. MMB. «acs 0c0s0schaeueetes 707,895 ye nilustrated’ with 3 wae | 


g or cop. r pe . G . «++ TOT, 942 
Writing or pying pad, F. G. J. Post..... 707,94 mail, from this office. and from all newsdealers 


and Pertorated Metal #23 1 - Amerit. 
Kind Che Cypewriter Exchange | wc: 


SIG 1 B and list 
Cres wine CLOTH ComPany, CLINTON, MASS. DESIGNS. 14% Barclay St., NEW YORK of usére. " 


Windmill and pump coupling mec 


ELECTRIC Envelope. Sealer 
p - Ly end res ener te " wae 
devics, but dwes its work, ac- 
ouretel 




























Thexten Pleet “nvelope Sealer Ce., 
la sig Street, Carcaeo, liu. 


































" sw fore oan mn ANCISCO Siig aaa Phetogram, p Alize nman.... 36,028 124 La Salle St., CHICAGO 
Apple Economical Gas Engine Igniters | Brushes, etc., back for, 8S. A. Keller. 38 Bromfield St., BOSTON ARE You I GOIN. TO BUILD ? 
Ave e best - 
Station Button hooks, ete., handle for, 8. A 817 Wyandotte St., If oo, you Sant the best and mont 
Auto M Lamp body, ©. A. Haas segs cases cens KANSAS CITY, MO. economic. yetem © f heating. vhe 
- R id for puff boxes, ete., 8S. A Celler.... Jance Sysxacm will heat your house 
‘ | Plate, G. R. West.......seeeees senbeee 209 North 9th St., in zero wea Mer to su smer tempera. 
, f t Rug, A. Petzold ° soe ST. LOUIS, MO. pa ote $ ort h, amount of ° 
is Plog Toilet’ articles, handle for, + eoiges.- =. r. 36,022 536 California St., would ike wo have). wtgats 
Pies te, petates Vending machine casing, G. W. Gates..... 36,031 SAN FRANCISCO, CAL. Ie before ting Eom — 
J om \ ’ 
Electric : Mant. e wil) save you from 10 printed testimonials, “tf % 
Comp: No. 808 to 50% on Typewriters of all A. B.. Send for Catalogue VANCE BOILER SW6 ir... 
aw 18 Fay ® rcet, Graeva, », Vs 5, 



















Philasie i ( go Office , 
: TRADE MARKS. GERE GASOLINE ENGINES. SECTORLESS WIMSHURST ¥ ACF* 
Howard Two and Four Cycle} aimonds, evan & Co.c.cccccecceeeeeeeee 88,849 ABIN--- OPEN = This article gives directions for makk!y:. 4 
MARINE Se ows nd" Brothers ” Quiney 28. 846 Stanoert nautica Price 10 cents, For sale by Munn & Co. x04 ‘ 
a OP taney, Moonie Sennen ay ae oa AND RAPIDS. MICMIGAN. dealers. Send for new catak.cue. : | 
AND foots and shoes, certain named, Dorothy ; 
seoen 38,838 —_- —_ 














Dodd Shoe Co : 

AUTOMOBILE Roots and shoes, men’s, “Li mkin & F -» 38,8387 
MOTORS Cleaning and polishing prepartion, .certain 

; .. 88,843 


er named, E. T. Hanks pwemnge 
Write for Cat. | Cleaning compounds, wooed stain, ship ce- 











Grant Ferris Co. ment and antifouling bettom com- 
Troy. N. Y pound, certain named, Mational Archi- 
Pee : Sas. y.2 tectural Improvement and Supply Co... 58,842 J 
. . Clothing, certain named, Reid Brothers.... $8,832 
Buffalo Touring Car with Tonneau. Cotton threads, New Seay neal Cotton Yarn 
to Cece reer serceserseneceseseseseseenss 38,836 
Ideal Automobile | Fion-, G. T Evans seant 2° ert] 


for family use. 
Equipped with 
every modern fea- 
ture Climbs 
grades Speed 2 


od derived from albuminoids artitic ial, 

Actien Ges lise aft fur Anilin Fabrika- 

tion . 38,848 
Furniture, office and library, Fred Macey 












A 
miles per hour. KE oO “4 98,845 2 j 
R.thomasWorld’s | Insoles, J. Aspinwall seehouta .. 88,839 i 
Record Motors, | Lamps, hydrocarbon vapor, Sun "Vapor 
insuring highest Street Light Co ogaut «enn cdue Ge { 
efficiency. Leather for making boots and shoes, Wilder ; { 
This Car has erento & Company soe entouwed 38,840 & 
‘ . New York | Linings, Burton Bros. & Co..... oe 8, 83 . 38,8535 we 
Move: No. 16. Price #1,000, \ « N. ¥.] Malt, peptonized extract of, Sieg gel-Cooper 4 
Iv a Crass By Inst M vp Express Co dex d . 38,853 
BUFFALO AUTOMOBILE & AUTO-BI CO.,, | Medicaments to wounds or "orifices, de aie 
1190-1200 Niagara Street, Buffalo, N. Y. vices for applying, G. Schirmer . 38,853 


Overalis, coats and pants, J. H. Wedemeyer. 38,833 


. Paints and pa nters’ supplies, certain 
A TRUSGOTT BOAT | "2:2 sci oct acu 
aper G. A. Jaeger. cose ae 





wR RATy eas 






































































Paper, certain named, 
j j Pneumatic tools, BE. E. Hanna... ° 38850 
Simple, Safe, Reliable, Speedy. Poison for the extermins ution of insects and ae 
— animals, R. ¢ Tarr . 38,854 j 
' Remedy for certain named dise ase of cattle, 
= 2 Young... : ° 
Soap, laundry, N. K. F airbank Co. aseccee 
Table sauce, J. C. Warvel 
Thermometers, clinical, H Hirss hberg Op 
tical Co . ... 38,856 ; 
Toilet articles, certain named, “D. P “Wat 
son .. . ‘ ..- 38,852 
Whisky and whisky preparations, Rothen 
BOE Gee ccocccccesscone eeseecenanceess GE 
Built either cabined or open in sizes from 16 to 100 feet ve : bar: 
iInlength, For catalog ziving full information write LABELS. fig hat 
} , rve t f 
Truscott Boat Mfg. Co.; “Banner Band,"’ for condensed milk, North- oie : 4 nee iy 
> —_ ern Condensed Milk Co -» 9,405 eee | \ 
ST. JOSEPH, MICE. “Bass " Seek. for whisky, 8. Bass........ 9,402 : , \ LL a wa ee af 
Our Re Co. Makers,"’ for hats, C. BE. Sac ont . nd | year by 
a ‘ . ‘ re ag op ‘i 
Specialty : ¢ j “Franklin Union Number Four Cigars,"’ for 
Knock- cigars, M \ Pacella ee re 
Down —— “Good Fellow Cigars,’’ for cigars, A. Jacob- 
a Se saan cecee OED 
Boats of any a — aa 1 ; pe 
i = ‘Grain Fruit The Hygienic Breakfast 
description al Cereal,"’ for breakfast food., Grain 
AMERICAN BOAT & MACHINE ©0., vee Saenet Se en 5-5 MOOT 
? “ “Joe Turner, or cigars, c. ensche 
ROW, SAIL AND PLEASURE BOATS, oe oe a, & re 
PO cans ahiton wid tuscan Nichol’s Hat Co., Hat Makers,” for 
reer oT sree. oe hats, C. EB. Sackett 9,396 
Techno ° $ ti Nouveau Furniture Polish,’’ for furniture 
Ol ogi io onary Polish, Nouveau Manufacturing Co 9,408 
Pine Tree State Taffy, for taffy, G. E 
By N. PONCE DE LEON Lufkin ot ... 9,404 
Statk for packages ‘containing carbonated 
English Spanish and Spanish-English of Words and beverages, Statice Carbonating Co ; 9,408 
Terms employed * the wr plied Ry ie nese. Industrial Sure Pop Baking : Powder,’’ for baking : 
Arts, Wine Arts, Mechanics, Machinery, Mines, Metal- . EB. C. Newman esses 9,406 
lurey, Agriculture, Commerce, Navigation, Manufac- United Powder and High Explosive Workers 
Lares, Architecture, Ciyil and Military Engineering, of America, for explosives, W. Feenie.. 9,409 
lle Military Art, Railroads, Telegraphs. etc., etc. | ‘‘World's Hair Re matorer, for hair re F 
#80." Ingles-Mspaiol. 8vo, half-leather. 873 pages. storer, 8S. F. Lash , ees t 
Dag Vol. If. Spanish- English. 8vo, hal ~ gether, 782 
8, $7.50. Complete in 2 volumes, $16.¢ Send cou particu such ued our age. i 
MUNN & co P bli h A printed copy of the specification and drawing this pon for lars of a policy iss aty #4 
*9 ublisners, of any patent in the foregoing list, or any patent THE EQUITABLE SOCIETY, 120 Broadway, New York. Dept. No. 29. 3 
361 BROA w NEW YORK. |‘ print issued since 1863, will be furnished from ; ; bh 7 
DWAY e}this office for 10 cents, provided the name and Please send me information regarding an Endowment for $.....++- ++ z 
ay number of the patent desired and the date be -o { 
te given. Address Munn & Co., 361 Broadway, New if issued at,..........0s000.+. years of age. B . 
\ ESTATE. TRUST BLOG PRILA,, PA York r p 
ANUFALTURER Canadian patents may now be obtained by the in- : Sn ees open eheehtes tia wes <= ¢ 
EGEAL ACHINES ventors for any of the inventions named in the fore- Adidress.,......... Ceecccercoces Peeeeeeernssseeeeeeseee see e808 74 
i= going list For terms and further particulars y 
AGE SCIENTIFIC AMERICAN SEPT. 2. (399 address Munn & Co., 361 Broadway, New York. & 
4 








162 


Scientific American 


SEPTEMBER 6, 1902, 








BACKUS 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable 
Suitable for all kinds of work. 


BACKUS WATER MOTOR, cheapest power known 


Write for circular and prices 


BACKUS WATERS MOTOR CO., Newark, N.j..U.S.A. 


“The Sharer” 


A new foot power that can’ be applied to 
A kick starts the 
machine and an vecasional kick keeps it 
going. Send for our Booklet 


SLOTKIN & PRAGLIN, 
146A Mulberry St., New York 


GOOD INCOMES M4DE 


by selling our celebrated goods. 
268 to 30% Commission. 


BRST AND MOST 
ECONOMICAL 33c. 
ll») trade-mark red bags 

Good Coffees, Be. and tbe. 

Teas, We. and Se. 

The (ireat American Tea Co. 
1A Vesey St., New York 

P.O. Box 2. 


IT SIMPLIFIES DIFFICULT WORK 
There we many a ue je Sentuome, in 
® r pe 
Thre rin Sande ‘utting Machine 
It has our Standard Ac Justa ble Quick 
Opening and Closing Die Head with 
convenient ‘ cam" movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe being cut and closed imatantly 

and positively Send for Vee od 











all licht machinery 








Giood 








EME ELL MANUPFA 
PE x i oa 01 Curtiss &.. Toledo, Ohio | 





“ The groves were God's first temples.” 


SEPTEMBER 
IN THE 
ADIRONDACKS, 








No finer place in September can be found than 
the Adirondacks rhe air is cool and braciny, 
the fishing fine, the scenery beautiful, and they 
can be reached in a night from Boston, New 
York or Niagara Falls. Ali parts of the Adiron- 
dacks are reached by the 


NEW YORK CENTRAL LINES. 





A ve ft o 
The Adirondacks and , 
will be p by 
George H i 
New York Central KR. | in 

New York 











THE MIDGET DYNAMO OR MOTOR 


Weight 4% pounds 
our 66 p. lamp, ring bells, ex 
plode powder. Output 10 watta. 
As & motor will covelee 1-32 h. p. 
Wound for voltages 4 or 6 as de 
sired, 


ut , » to 
to order. \ wr Sent he oa pa 
jor Uhesiretes catalogue. 
ELBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Elbridge, WN. Y.. U.S A. 





NICKEL 


AND 
Electro-Plating 
Apparatus = Materia! 


Manson VanWinkle 







a oe. N. J. 
1% Liberty St., N. ¥. 
DADS Canal St 
Chicago. 


Send your business card 
for catalogue 


INDUCTION 
COl LS for experi- 


ments in X rays and 
other electrical work. 
tC” Catalogue Pree. = 
E. S. RITCHIE & SONS, Brooniwe, Mass 


50 YEARS’ 
EXPERIENCE 







Trace Marks 
Oesians 
Coprriants &c. 
Anyone sending a eketeh and Seotcn may 
quickly ascertain our opinion free whether an 
invention i ey pasemnadie. Communica- 
tions strictly a H kon Patents 
& free. Oldest ana 7°. securing patents 
anna taken throngh Munn & Co. receive 

pecial notice, without charge, in the 


“Scientific American. 


A calation fan Bye ere oy weekly. [ernest cir. 
*¢ journal ‘erms, $3 a 
Sold by all newedealers. 








|} nation in 


NEW BOOKS ETC. 


Vartasite Srars or Lone Periop. By Ed- 
ward C. Pickering. Extrait des Ar- 
chives Néerlandaises des Sciences 


Exactes et Naturelles. 

Ant or Dyerna Woo, SILK ANb Cort- 
ron. Translated from the French of 
M. Hellot, M. Macquer and M. Le 
Pileur D’Apligny. London: Scott, 
Greenwood & Co. 1901. New York: 
D. Van Nostrand Company. 8vo. Pp. 








xx-446. Price $2. 

Hellot, Macquer and Le Pileur D’Apligny, 
were the forerunners of a long line of French 
savants who did much to develop the art of 
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exerted a powerful influence on modern meth 
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What the |. C. S. Did for Me 


When I took up the training of the Inter 
national Correspondence Schools, of Scran- 
ton Pa., | was employed as a draftsman 

hrough the knowledge gained from my 
I was enabled in my spare time to 
and invent what is now known as the 
gas engine. My employers re- 
cozgnized the possibilities of my invention 
and organized a company for its manufac 
ture, making me director and manager. The 
United States Government has recently in 
stalled two “Superior ’”’ gas engines for its 
life-saving service on the Great Lakes. I 
have since invented other engines, and I 
have recently rned and invented an 
automobile. Without the knowledge gained 
from my Course, I would never be where I 
am today. All but one of my men are taking 

» 1. C.S. training, and I give them all 

» assistance I can, as I know they are on 
the right track. I earnestly recommend the 
1. C. S. to all ambitious men 

C. H. BLomstrom 
64 Second St., Detroit 


idies, 
a 
“ Superior 


desig 


Mich. 
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mstrom 
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your-own business or another 
Art, Architecture, 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 


had at the omee. Price 10 cents each. 
Books peterred to promptly supplied on receipt of 
pri 


Minerals sent for examination should be 
marked or labeled 


distinctly 


(8672) M. P. C., 
the formula « 
battery 
motor 


asks: 1. Please give | 
solution for a carbon-zine 
suitable for running a small 
which the remain in 
when not in use. A. There is no cell using 
zine and which the zine ought to 


fa 
that is 


One in zines may 


earbon in 





not in 
and 


remain when action, excepting the sal 
ammoniac not adapted for 
running rhe best battery for the pur 
pose is the plunging bichromate battery de 
SUPPLEMENT No. 792, price ten 
cents by mail 2. How many inches of zinc} 
should there be to one of carbon? A. The best | 
mode of arranging the zinc and carbon is to 
place two carbon plates with a zine plate be- 
tween them, all to be of the same size. Beth 
surfaces of the zinc are then active. There ts 
no rule to determine the number of inches of 
zine of carbon. In the Le Clanche cell 
a rod of zinc, % inch in diameter, is used for 
a large surface of carbon. 


G. R. R. asks: 1. How to pre- 
serve eggs, 80 as to keep them good, a length 
of time. A. A good method of storing eggs is 
the following: Having selected perfectly fresh 
eggs, put them, a dozen or more at a time, into 
a small willow basket, and immerse this for 
five seconds in boiling water containing about 
5 pounds of common sugar per gallon 
of water. Place after on 


cells, these are 


motors 


scribed in 


to one 


(8673) 


brown 
the eggs immediately 


trays to dry The scalding water causes the 
formation of a thin skin of hard albumen 
next the inner surface of the shell, the sugar 
effectually closing all the pores of the latter. 
The cool eggs are then packed, small end 
down, in an intimate mixture of one measure 
of good charcoal, finely powdered, and two 


bran. Eggs thus stored have 
fresh and unaltered after 
give a recipe for 
polish? A. Stove 
1 part powdered 
lead with enough 
like thick 
applications are to be recom 


measures of dry 
been found perfectly 
six Can 
modern 


months. 2. you 


a cheap and stove 
Polish Mix 2 parts copperas, 
black, and 1 part black 


water to proper consistency, 


bone 
give 
cream Two 
mended 


(8674) L. C. 
composition of the 
heating 

how can I 
and 
enamel 


R. asks: 


used to insulate 


What is the 
the 
and rheo- 
apply it? 
apply- 
two coats the 
made by fus 
75 pounds borax | 
this frit, with 5 

water, until it is 
brought to the pap. A coat 
of this being appiied and dried, but not hard, 
the glaze sifted over it This con 
100 pounds Cornish stone in 





enamel 
wires in electric 
and 
A. Clean 
ing. The consists of 
body and the glaze. The 
100 pounda ground flint 
grinding 40 
pounds of 


apparatus 


stats prepare and 


brighten the iron before 
body is 
ing 
pounds of 
clay in 
consistence of a 


and 


potter's 


powder is 
sists of fine 
der, 117 

pounds niter, 35 pounds sifted slaked lime, 13 
50 pounds of pounded white | 
These are all together, the frit | 
pulverized. Of this powder 45 
mixed with 1 pound of soda ash 
and the mixture dried in a stove 
After sifting this over 
iron article is put into 
temperature of 212 deg. to 
which it is set in a mufile 
into a glaze. The inside of 
enameled -(after being cleaned) 
body composition through 
is being turned around to 
coating After the body bas 
pap is poured in in the 
fired in the 


pow 
pounds borax, 35 pounds soda ash, 35 
pounds white sand, 
glass. fused 
obtained is 
pounds are 
water, 
glaze 


in hot 
is the powder 
the body coat the 
a stove, kept at a 
dry it hard, after 
kiln to fuse it 
may be 


cast 


pipes 
by pouring the 
them the pipe 
insure an 


above 
while 
equal 
glaze 
The pipe is then 
What kind of cells should I use when 
add an battery to a Queen 
and how should they be connected? 
tell We to consult 
bridge. 


become set the 





same manner 
|} kiln. 2 
| movecenr? to 
| acme bridge 

A. We cannot 
| the makers of the 


extra 


advise you 


(8675) J. D. S. asks for a stove black- 
ing or varnish that will give a black gloss and 
not burn off. Brunswick black gives the gloss 
but burns off when applied to top of stove. A. 
Take plumbago, make into a thin paste with 
sodium sliiicate or water glass. This makes an 
excellent polish and should be brushed 
thoroughly 


atove 


| obtainable. 





(8676) J. B. asks: What is the com- 
on back of postal cards to reprint | 
It is a special composition of clay. 


| position 
upon? A 
The government 
postal cards. 
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ADVERTISEMENT WRITING 
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Twenty=-Third Edition 


Experimentat 
Science ..:2:.... 


XPERIMENTAL 
readers that it is hardly necessary now to give a description of 
this work Mr. Hopkins decided some months ago that it would 
be necessary to pre pare a new edition < 
the many wonder‘ul discoveries of modern times might be fully 
described in its pages, 
developments in wireless telegraphy, for example, have been made tt 
therefore, 
added to the work in order to make it thoroughly up to-date, and with 
this object in view some 200 pages have been added 
of the work it 
volumes, handsomely bound in buckram 
the nas additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a \% H. P 


“BY ~~“ 


was necessary, 


increased size 


made expre ssly for 
SCIENCE. It is an 
110 volt circuit. 
socket, 


descent lamps. 


Volume 





phony receive 


yielding a full 
ing a current capable 
The construction of the machine 
admit of enlarging or reducing its size if desired. 
II contains much on the general subject of electricity, 
besides new articles of 
alternate current machinery is treated 
attention 


Revised and Greatly Enlarged, 
2 Octavo Volumes. 
1,100 Pages. 00 Iliustrations, 


Cloth Bound, Postpaid, $5.00. 
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SCIENCE is so well known te many of our 


of this work im order that 


Since the last edition was published, wonderful 


that a good deal of new matter should be 
On aceount of the 
has been necessary to divide it into two 


It may be interesting to note 


electric motor 
illustration in this edition of “ EXPERIMENTAL 
ENCLOSED SELF-REGULATING electric motor for a 


It can “1 operated by a current from a ito volt lam 


>» 
y Por it may be used asa dynamo, ) ow 
of oa rating three 16-candle power, 110 volt incan- 
is perfect enough to 


Among these the subject of 
Wireless Telegraphy and Tele. 
Electrical Measuring Instruments, The Electric 


great importance 


Clock, The Telegraphone, Experiments in High votiage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all jmowoe gea dl illustrated and describec 
e 


The unprecedented sa 


of this work s~ows conclusively that it is the book of the age for 


teachers, students, experimenters and all otheis» ho desire a general knowledge of Physics or Natu 
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1 in. objective giv- 
ina power of about 100 diameters, 1 of 
Eeepared slides of insect parts and other , 
in’ wk specimens, Ce in case, 


gg 
gues 





Tres 


— New 
stronger ar 


of 







cilities for 


. 
oe wry or it. 







booklet, 





Wri for Oar ® de roy te vet: 
pete 8 OURABLE 


& STOOL CO., 
>. gi tet 4M Bway. 


WBS) 


HEN let us send you a copy of our New Catalogue 


also tells how New Process Pinions are made and the ad- 
vantages to be gained by using them for the transmission 
of power at high speeds, 


various kinds, 
Write us at once. 


Ghe New Process Raw Hide Co. 






ss Gearing ? 


Process Noiseless Pinions It tells about 
Raw Hide and why it 
ad more durable than other kinds of raw hide; 


cw 





Process is so much 








Then, too, it describes our fa- 
turning out the most accurate metal gears of 
A postal card will get you a copy of this 














SYRACUSE, N. Y., U.S. A. 
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OF BRAINS 
5 AGARS 
-MADE AT KEY WEST.— 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


FOR 


CORTEZ CIGAR CO., KEY WEST, 





POWER AIR PUMP 


M A I Lae = 











Suspender 


is the only suspender 
that takes the strain 
off the buttons ; makes 
you comfortable in 
any position. Ad- 
ee itself to every 
nd of the body, 
The genuine has 
“President” on the 
buck les, and is guar- 
anteed. Trimmings 
cannot rust. Made 
in all st¥les—heavy 
or light, also for 
youths, Price 60c 
everywhere, or 
mailed postpaid. 
Say light or dark— 
wide or narrow. 
Holiday in in- 
dividual boxes now 
ready. President playing 
cards—instructive, enter- 
taining, unique, 28e. 
©. A. EDGARTON 
MFG. CO., 
Box 222 D, 
Shirley, Mass. 














Free Tuition in the 
Kodak Correspondence 
School of Photography 


to every owner of a Kodak or Brownie 
Camera who purchases a one dollar copy 
of “ Picture Taking and Picture Making.” 


EASTMAN KODAK CO. 
Rochester, N.Y 


Circular by mail 
upon request. 


MAGIC LANTERNS] 


STEREOPTICONS and VIEWS 
for Public Exhibitions, Church Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with little capital to make money. 200 page 
catalogue free. 

GOALLISTER, Mig. Optician, 40 9 Nassau Strest, M. Ye 











NEW ENGLAND WATCHES 


have a world-wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes and styles. We sell only 
complete watches. Catalogs 
sent on request. 


THE NEW ENGLAND WATCH CO. 


37 & 39 Maiden Lane 131 Wabash Ave., 
New Yor Chicago. 


Claus Spreckels Buliding, San Francisco. 


























Rush’s ROYAL 


Acetylene GAS GENERATOR 
Homes, Stores, 9 hurehes 


nd 
Rush’ 8 Royal py pro- 
cess is pay a our own, 
duces coolness of 
tion, greater prilliancy, ond 
no clogging of burners. Our 
Mantle Burner is the bright- 
est light ever  proseest with 
Rossyiene Rush is 
Permi 
by the oll Board 
re Underwrite 
For prices and "Full infor- 
aun send to 
RUSH, rig 
. CANAND AGU A, N. Ee N.Y 


Aadaadabile Gearings 


-»» BUILT TO. ORDER... 
See our Self-Adjusting Spring Block Bearings 


fee uy ak 4 


ted 
of 








Write for our Illustrated Catalog 


BRECHT AUTOMOBILE 
12th and Cass Aves., St. Louis, Mo. 


co. 











